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(57) The present invention makes it possible to 
process at high speed the foreground component image 
and the background component image of picked up im- 
ages on a network platform. 

A client computer 27 outputs infonnation specifying 
image data desired to separate to a separation server 
1 1 . The separation sender 1 1 obtains the specified Image 
data from a storage server 1 8 and outputs it to a motion 
detecting sen/er 12 to perfonm motion detection 
processing. 

Thereafter, the image data, motion vector and po- 
sitional information are output to an area specifying 



sen/er 13. The area specifying server 1 3 generates area 
infonnation of the image data and outputs the area in- 
fonnation to a mixture ratio calculating server 14 in ad- 
dition to the image data, the motion vector and the po- 
sitional information. The mixture ratio calculating server 
14 calculates a mixture ratio on the basis of the image 
data, the motion vector, the positional infonnation and 
the area infonnation, and a foreground/background im- 
age separation server 15 separates foreground and 
background of the input image on the basis of such in- 
formation. The present invention may be employed in a 
business model for image processing. 
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Description 

Technical Field 

5 [0001] The present invention relates to a communication system and a method thereof, and more particularty, to a 
communication system and a method for distributing image processing to a plurality of servers on a network to perform 
separated or isolated image processing desired by a user, wherein the communication system and the method mal<e 
It possible to improve the speed of Image processing on a network platfonm at reduced costs. 

10 Background Art 

[0002] In general, techniques for synthesizing images desired by a user on a network are widely known. 

[0003] Synthesized image is usually generated by overlapping and joining a number of pre-existing images such as 

images having already been stored In a server connected through a network or images having been made available 

IS from digital still cameras. In some cases, the synthesized image may be generated by a texture mapping. 

[0004] However, there are problems In that synthesized images generated by using the above conventional methods 
give rise to the occurrences of motion blur. For example, motion blur commonly occurs with a moving body that cannot 
be accurately adjusted into the synthesized images. Consequently, synthesizing processes are perfonned with low 
accuracy and unnatural appearances are frequently generated in the synthesized Images. 

20 [0005] Additionally, If one server perfonms synthesizing process in a multiple bundle task, a significant duration of 
time is required for the process. For example, even when the same background images are to be overlapped, the 
overlapping process is repeated as many times as the number of images desired. This poses a problem to users in 
that when the processing services are charged by time, the cost can be a considerable burden. 

2S DISCLOSURE OF INVENTION 

[0006] in view of the foregoing, it is an object of the present invention to provide a communication system and a 
method for distributing Image processing characterized by having multiple tasks to a plurality of servers on a network 
to perfonn separated or isolated image processing desired by a user, wherein the communication system and the 

30 method make it possible to Improve the speed of Image processing on a network platfomn at reduced costs. 

[0007] A first communication apparatus of the present invention comprises a separating means for separating a 
predetemnined image data that is obtained by an Image pickup element having a predetennined number of pixels, each 
having a time integration effect, and that is comprised of pixel values detemnined every pixel in accordance with an 
amount of light forming an Image integrated over time. Into a foreground component image having foreground object 

35 - components constituting a foreground object and a background component Image having background object compo- 
nents constituting a background object; a requested infonnation input means for Inputting requested information of a 
user; and an encoded data output means for outputting encoded data generated when the Image is separated Into a 
foreground component Image and a background component image by the separating means on the basis of the re- 
quested Information Input by the requested infonnation input means. 

40 [0008] A charging means may be further comprised for perfonming a charge processing In accordance with the re- 
quested infonnation. 

[0009] The charging means may generate charge infonnation Including a user ID, a communication system ID and 

cost infonnation corresponding to the requested information in accordance with the requested Infonnation. 

[0010] The charging means may perfonn a charge processing with respect to a financial account of the user on the 

45 basis of the charge information. 

[0011] The charging means may perfonn the charge processing by deducting the number of points corresponding 
to the cost infomnatlon from the number of points of each user used in the charge processing. 
[0012] The encoded data output means may output the encoded data in a way obtainable only to a user having 
finished the charge processing after the charge processing has been finished by the charging means. 

50 [0013] The requested infonnation input means may input a predetennined image data in addition to the requested 
Infonnation of a user. The encoded data output means may output the encoded data as a signifteant Infonnation gen- 
erated when the Image Is separated into the foreground component Image and the background component image by 
the separating means on the basis of the requested infonnation input by the requested information input means and 
the predetennined image data, in a way obtainable only, to the user having finished the charge processing after the 

55 charge processing has been finished by the charging means. 

[0014] An area infonnation generating means for generating area infonnation for discerning any of a foreground area 
having foreground object components constituting the foreground object of the predetennined image data, a back- 
ground area having background object components constituting the background object of the predetermined Image 
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data and a mixed area in which the foreground area and the background area are mixed may be further comprised. 
The significant infomnation may include the area infomiation and the encoded data output means may output the 
encoded data as the area information generated when the Image is separated into the foreground component image 
and the bacicground component image by the separating means on the basis of the requested information input by the 
requested Infomnation input means and the predetermined image data, in a way obtainable only to the user after the 
charge processing has been finished by the charging means. 

[001 5] A mixture ratio generating means for generating a mixture ratio indicating a ratio in which the foreground area 
and the baclcground area are mixed in the mixed area of the predetermined image data may be further comprised. The 
significant information may include the mixture ratio and the encoded data output means may output the encoded data 
as the mixture ratio generated when the image is separated into the foreground component Image and the baclcground 
component image by the separating means on the basis of the requested infomiation input by the requested infomiation 
input means and the predetermined image data, in a way obtainable only to the user after the charge processing has 
been finished by the charging means. 

[001 6] The separating means may separate a predetennined image data that is obtained by an image pickup element 
having a predetermined number of pixels, each having a time Integration effect, and that is comprised of pixel values 
determined every pixel in accordance with an amount of light fonning a predetennined image integrated overtime, into 
a foreground component image having foreground object components constituting the foreground object and a back- 
ground component image having background object components constituting the background object on the basis of 
the area infomiation and the mixture ratio. The significant infomiation may Include the foreground component image 
and the background component image and the encoded data output means may output the requested infomnation input 
by the requested infonnation input means and the encoded data as the foreground component Image and the back- 
ground component image generated when the Image is separated Into the foreground component image and the back- 
ground component image by the separating means, in a way obtainable only to the user after the charge processing 
has been finished by the charging means. 

[0017] The requested infomiation input means may input an image data ID for disceming a predetermined Image 
data In addition to the requested infomiation of a user, and the encoded data output means may output the encoded 
data as the significant information generated when the predetermined image is separated into the foreground compo- 
nent image and the background component image by the separating means on the basis of the requested infonnation 
input by the requested Infonnation input means and the predetermined image data corresponding to the image data 
ID, in a way obtainable only to the user after the charge processing has been finished by the charging means. 
[001 8] An area information generating means for generating area infomiation for disceming any of a foreground area 
having foreground object components constituting the foreground object of the predetermined image data correspond- 
ing to the image data ID, a background area having background object components constituting the background object 
of the predetennined Image data con-esponding to the image data ID and a mixed area in which the foreground area 
and the background area are mixed may be further comprised. The significant infonnation may Include the area Infor- 
mation and the encoded data output means may output the encoded data as the area Infonnation generated when the 
predetermined Image is separated into the foreground component image and the background component image by 
the separating means on the basis of the requested infonnation input by the requested infonnation input means and 
the predetermined image data, in a way obtainabie only to the user after the charge processing has been finished by 
the charging means. 

[001 9] A mixture ratio generating means for generating a mixture ratio of the mixed area in the predetennined image 
data corresponding to the image data ID may be further comprised. The significant Infonnation may include the mixture 
ratio and the encoded data output means may output the encoded data as the mixture ratio generated when the pre- 
detennined Image Is separated Into the foreground component Image and the background component image by the 
separating means on the basis of the requested infonnation input by the requested information input means and the 
predetermined Image data corresponding to the image data ID, In a way obtainabie only to the user after the charge 
processing has been finished by said charging means. 

[0020] The separating means may separate a predetennined image data that is obtained by an image pickup element 
having a predetennined number of pixels, each having a time integration effect, and that is comprised of pixel values 
determined every pixel in accordance with an amount of light fonning an image Integrated over time, Into a foreground 
component image having foreground object components constituting the foreground object and a background compo- 
nent image having background object components constituting the background object on the basis of the area infor- 
mation and the mixture ratio. The significant Infonnation may include the foreground component image and the back- 
ground component image and the encoded data output means may output the requested information input by the 
requested infonnation input means and the encoded data as the foreground component image and the background 
component image generated when a predetermined image is separated into the foreground component image and the 
background component image by the separating means, in a way obtainable only to a user after the charge processing 
has been finished by the charging means. 
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[0021] A first communication method of the present invention comprises: a separating step of separating a prede- 
tennined image data that is obtained by an image piclcup element having a predetermined number of pixels, each 
having a time integration effect, and that is comprised of pixel values determined every pixel in accordance with an 
amount of light fonming an Image integrated overtime, into a foreground component image having foreground object 
components constituting a foreground object and a background component Image having background object compo- 
nents constituting a background object; a requested information input step of inputting requested infomiation of a user; 
and an encoded data output step of outputting encoded data generated when an image is separated into the foreground 
component image and the background component image in the separating step on the basis of the requested Infor- 
mation input in the requested information input step. 

[0022] A program of a first recording medium of the present Invention comprises: a separation control step of con- 
trolling separation of an Image data that is obtained by an Image pickup element having a predetemiined number of 
pixels, each having a time Integration effect, and that is comprised of pixel values detennined every pixel In accordance 
with an amount of light fomiing an Image integrated overtime, into a foreground component image having foreground 
object components constituting a foreground object and a background component image having background object 
components constituting a background object; a requested infomiation input control step of controlling input of request- 
ed infomiation of a user; and an encoded data output control step of controlling output of encoded data generated 
when an Image Is separated Into the foreground component Image and the background component Image in the sep- 
aration control step on the basis of the requested Infomiation input In the requested information Input control step. 
[0023] A first program of the present Invention makes a computer pertomn: a separation control step of controlling 
separation of a predetermined Image data that Is obtained by an image pickup element having a predetennlned number 
of pixels, each having a time Integration effect, and that is comprised of pixel values detemnined every pixel in accord- 
ance with an amount of light fomning an Image integrated over time, into a foreground component Image having fore- 
ground object components constituting a foreground object and a background component image having background 
object components constituting a background object; a requested Infonmatlon Input control step of controliing Input of 
requested information of a user; and an encoded data output control step of controlling output of encoded data gen- 
erated when an Image Is separated Into the foreground component Image and the background component image In 
the separation control step on the basis of the requested Information Input in said requested infomnatlon input control 
step. 

[0024] In the first communication system, the method thereof and the first program, an image data that is obtained 
by an image pickup element having a predetenmined number of pixels, each having a time integration effect, and that 
is comprised of pixel values determined every pixel in accordance with an amount of light fomiing an image integrated 
overtime Is separated into a foreground component Image having foreground object components constituting a fore- 
ground object and a background component Image having background object components constituting a background 
object; requested infomiation of a user Is Input; and encoded data generated when an image is separated into the 
foreground component image and the background component image on the basis of the requested infomriation input 
is output. 

Brief Description of the Drawings 
[0025] 

FIG. 1 is a configuration view of an embodiment of an image processing system to whteh the present invention is 
applied; 

FIG. 2 is a configuration view of a separation server in FIG. 1 ; 

FIG. 3 is a configuration view of a camera temiinal unit in FIG. 1 ; 

FIG. 4 is a functional view of the separation server in FIG. 1 ; 

FIG. 5 Is another functional view of the separation server in FIG. 1 ; 

FiG. 6 Is a functional view of a motion detecting server In FIG. 1 ; 

FIG. 7 Is another functional view of the motion detecting server in FIG. 1 ; 

FIG. 8 is a functional view of an area specifying server in FIG. 1 ; 

FIG. 9 is another functional view of the area specifying server in FIG. 1 ; 

FIG. 1 0 is a functional view of a mixture ratio calculating server in FIG. 1 ; 

FIG. 11 Is another functional view of the mixture ratio calculating server In FIG. 1 ; 

FIG. 12 Is a functional view of a foreground/background image separating server In FIG. 1 ; 

FIG. 1 3 Is another functional view of the foreground/background image separating server In FIG. 1 ; 

FIG. 14 Is a functional view of a motion blur adjusting server in FIG. 1 ; 

FIG. 15 is another functional view of the motion blur adjusting server in FIG. 1 ; 

FIG. 16 is a functional view of an encoding server in FIG. 1 ; 
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FIG. 17 is another functional view of the encoding server in FIG. 1 ; 

FIG. 18 is a functional view of a storage server in FIG. 1 ; 

FIG. 1 9 is another functional view of the storage server In FIG. 1 ; 

FIG. 20 is a functional view of a synthesizing server in FIG. 1 ; 

FIG. 21 is another functional view of the synthesizing server in FIG. 1 ; 

FIG. 22 is a functional view of a correcting server in FIG. 1; 

FIG. 23 Is another functional view of the correcting server In FIG. 1 ; 

FIG. 24 Is a functional view of a purchasing server in FIG. 1 ; 

FIG. 25 is a functional view of a selling server in FIG. 1; 

FIG. 26 is a functional view of a retrieving server In FIG. 1 ; 

FIG. 27 is a block diagram showing the separation server; 

FIG. 28 is a diagram illustrating Image piclcup by a sensor; 

FIG. 29 is a diagram illustrating an arrangement of pixels; 

FIG. 30 Is a diagram illustrating operation of a detecting element; 

FIG. 31 A is a diagram Illustrating an image obtained by picking up an image of an object corresponding to a moving 
foreground and an object con-esponding to a stationary background; 

FIG. 31 B is another diagram illustrating an image obtained by picking up an image of an object corresponding to 
a moving foreground and an object corresponding to a stationary background; 

FIG. 32 is a diagram illustrating background area, foreground area, mixed area, covered background area and 
uncovered background area; 

FIG. 33 is a modeling diagram in which pixel values of pixels adjacent to each other in a row are expanded in time 
direction in picking up an image of an object corresponding to a stationary foreground and an object corresponding 
to a stationary background; 

FIG. 34 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which Is 
divided into a time interval; 

FIG. 35 is a modeling diagram In which pixel values are expanded in the time direction and shutter time which Is 
divided Into a time interval; 

FIG. 36 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 
divided into a time interval; 

FIG. 37 Is a diagram Illustrating an example In whteh pixels of foreground area, background area and mixed area 
are extracted; 

FIG. 38 Is a diagram illustrating relationship of pixels and a model in which pixel values are expanded in the time 
direction; 

FIG. 39 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 
divided Into a time interval; 

FIG. 40 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 
divided Into a time Interval; 

FIG. 41 is a modeling diagram In which pixel values are expanded In the time direction and shutter time which is 
divided into a time interval; 

FIG. 42 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which Is 
divided into a time interval; 

FIG. 43 is a modeling diagram In which pixel values are expanded in the time direction and shutter time which Is 
divided Into a time interval; 

FIG. 44 is a flowchart illustrating a process of adjusting the amount of motion blur. 

FIG. 45 is a block diagram illustrating a configuration example of an area specifying unit 1 03; 

FIG. 46 is a diagram illustrating an image when an object corresponding to foreground is being moved; 

FIG. 47 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 

divided Into a time interval; 

FIG. 48 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 
divided Into a time Interval; 

FIG. 49 Is a modeling diagram In which pixel values are expanded In the time direction and shutter time which is 
divided into a time interval; 

FIG. 50 Is a diagram illustrating conditions of an area detemiination; 

FIG. 51 A is a diagram illustrating an example of an area specification result in the area specifying unit 103; 
FIG. 51 B is a diagram illustrating an example of an area specification result In the area specifying unit 1 03; 
FIG. 51 C is a diagram illustrating an example of an area specification result in the area specifying unit 1 03; 
FIG. 51 D is a diagram illustrating an example of an area specification result in the area specifying unit 1 03; 
FIG. 52 Is a diagram Illustrating an example of an area specification result In the area specifying unit 103; 
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FIG. 53 is a flowchart illustrating an area specification processing; 

FiG. 54 is a block diagram of another example of a configuration of the area specifying unit 103; 

FIG. 55 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 

divided into a time Interval; 

FIG. 56 is a diagram illustrating an example of a baclcground image; 

FiG. 57 is a blocic diagram illustrating a configuration of a binary object Image extracting portion 302; 

FIG. 5BA is a diagram illustrating calculation of correlation value; 

FIG. 5BB is a diagram illustrating calculation of correlation value; 

FIG. 59A is a diagram Illustrating calculation of correlation value; 

FIG. 59B Is a diagram illustrating calculation of correlation value; 

FIG. 60 Is a diagram illustrating an example of a binary object image; 

FIG. 61 is a block diagram Illustrating a configuration of a time change detector 303; 

FIG. 62 is a diagram illustrating a detemnination in an area detenmining portion 342; 

FIG. 63 Is a diagram illustrating an example of a detemnination In the time change detector 303; 

FIG. 64 is a flowchart illustrating an area specification processing in the area detemnining unit 103; 

FIG. 65 is a flowchart illustrating details of the area specification processing; 

FIG. 66 is a block diagram of another configuration of the area specifying unit 103; 

FIG. 67 is a block diagram illustrating a configuration of a robust processing portion 361 ; 

FIG. 68 is a diagram Illustrating motion compensation in a motion compensator 381 ; 

FIG. 69 is a diagram illustrating motion compensation in the motion compensator 381 ; 

FIG. 70 is a flowchart illustrating the area specification processing; 

FIG. 71 is a flowchart illustrating details of a robust processing; 

FIG. 72 is a block diagram illustrating an example of a configuration of a mixture ratio calculating unit 104; 
FIG. 73 is a diagram illustrating an example of an Ideal mixture ratio a; 

FIG. 74 is a modeling diagram in which pixel values are expanded In the time direction and shutter time which is 
divided into a time Interval; 

FIG. 75 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 
divided into a time Interval; 

FIG. 76 is a diagram illustrating an approximation using correlation of foreground components; 
FIG. 77 is a diagram Illustrating the relationship of C, N and P; 

FIG. 78 is a block diagram illustrating a configuration of an estimated mixture ratio processor 401 ; 

FIG. 79 is a diagram illustrating an example of an estimated mixture ratio; 

FIG. 80 is a block diagram illustrating another configuration of the mixture ratio calculator 104; 

FIG. 81 is a flowchart illustrating a mixture ratio calculation processing; 

FIG. 82 is a flowchart illustrating an estimated mixture ratio calculation processing; 

FIG. 83 is a diagram illustrating a linear line approximation of the mixture ratio a; 

FiG. 84 is a diagram illustrating a plane approximation of the mixture ratio a; 

FiG. 85 is a diagram illustrating co despondence of pixels in a plurality frames when the mixture ratio a is calculated; 
FiG. 86 is a block diagram illustrating another configuration of the mixture ratio estimating processor 401 ; 
FIG. 87 is a diagram Illustrating an example of an estimated mixture ratio; 

FIG. 88 is a flowchart Illustrating the mixture ratio estimation processing by using a model con-esponding to a 
covered background area; 

FIG. 89 is a block diagram illustrating an example of a configuration of a foreground/background separator 1 05; 
FiG. 90A Is a diagram showing an input image, a foreground component image and a background component 
image; 

FiG. 90B Is a diagram showing an input image, a foreground component image and a background component 
image; 

FIG. 91 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 
divided into a time interval; 

FIG. 92 is a modeling diagram in which pixel values are expanded in the time direction and shutter time which is 
divided into a time interval; 

FIG. 93 is a modeling diagram in which pixel values are expanded In the time direction and shutter time which is 
divided into a time interval; 

FiG. 94 is a block diagram illustrating an example of a configuration of a separating portion 601 ; 

FIG. 95A Is a diagram showing an example of a foreground component Image and a background component image 

separated; 

FIG. 958 is a diagram showing an example of a foreground component image and a background component image 
separated; 
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FIG. 96 is a flowchart illustrating a foreground/background separation processing; 

FIG. 97 is a blocI( diagram showing an example of a configuration of a motion blur adjusting unit 106; 

FIG. 98 is a diagram illustrating a unit of processing; 

FIG. 99 is a modeling diagram in which pixel values of a foreground component image are expanded in the time 
direction and shutter time which is divided into a time interval; 

FIG. 100 is a modeling diagram in which pixel values of a foreground component Image are expanded in the time 
direction and shutter time which is divided Into a time Interval; 

FIG. 101 is a modeling diagram In which pixel values of a foreground component Image are expanded in the time 
direction and shutter time which is divided into a time interval; 

FIG. 102 is a modeling diagram in which pixel values of a foreground component Image are expanded in the time 
direction and shutter time which is divided into a time interval; 

FIG. 1 03 is a diagram showing another configuration of the motion blur adjusting unit 1 06; 

FIG. 104 is a flowchart illustrating a process of adjusting the amount of motion blur contained in a foreground 

component image In the motion blur adjusting unit (106); 

FIG. 105 is a block diagram showing another example of the configuration of the motion blur adjusting unit 1 06; 
FIG. 106 Is a diagram showing an example of a model In which the relationship of pixel values and foreground 
components is specified; 

FIG. 107 Is a diagram Illustrating a calculation of a foreground component; 

FIG. 108 is a diagram illustrating a calculation of a foreground component; 

FIG. 109 is a flowchart illustrating the motion blur elimination processing of a foreground; 

FIG. 110 is a block diagram showing another configuration of a function of the separation server; 

FIG. Ill Is a diagram showing a configuration of a synthesizer 1001 ; 

FIG. 112 is a block diagram showing another configuration of a function of the separation server; 

FIG. 113 is a block diagram showing a configuration of a mixture ratio calculator 1101 ; 

FIG. 114 is a block diagram showing a configuration of a foreground/background separator 1102; 

FIG. 11 5 is a block diagram showing another configuration of a function of the separation server; 

FIG. 116 is a diagram showing a configuration of a synthesizer 1201 ; 

FIG. 11 7 is a flowchart illustrating a separating service; 

FIG. 118 is a flowchart illustrating a charge processing; 

FIG. 119 Is a diagram Illustrating a charge processing; 

FIG. 120 is a flowchart illustrating another example of the charge processing; 

FIG. 121 is a flowchart illustrating a motion detecting service; 

FIG. 122 is a flowchart illustrating an area specifying service; 

FIG. 123 is a flowchart illustrating a mixture ratio calculating service; 

FIG. 124 is a flowchart illustrating a foreground/background separating service; 

FIG. 125 is a flowchart illustrating a motion blur adjusting service; 

FIG. 126 is a diagram Illustrating an encoding server; 

FIG. 127 is a flowchart illustrating an encoding service; 

FIG. 128 is a diagram Illustrating a compressing ability by a means of the encoding processing; 

FIG. 129 Is a diagram illustrating another example of the encoding server; 

FIG. 130 is a flowchart illustrating a synthesizing service; 

FIG. 131 is a diagram Illustrating an encrypting motion blur adding unit; 

FIG. 132 is a diagram Illustrating an encrypting motion blur eliminating unit; 

FIG. 133 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 134 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 135 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 136 is a flowchart illustrating an encryption processing; 

FIG. 137 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 138 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 139 is a diagram Illustrating a process of adding an encrypting motion blur; 

FIG. 140 is a diagram Illustrating a process of adding an encrypting motion blur; 

FIG. 141 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 142 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 143 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 144 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 145 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 146 is a diagram Illustrating a process of adding an encrypting motion blur; 

FIG. 147 is a diagram illustrating a process of adding an encrypting motion blur; 
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FIG. 148 is a diagram illustrating a process of adding an encrypting nnotion blur; 

FIG. 149 is a diagram illustrating a process of adding an encrypting motion blur; 

FIG. 150 is a diagram Illustrating a process of adding an encrypting motion blur; 

FIG. 151 is a flowchart illustrating an encrypting service; 

FIG. 152 is a diagram illustrating a correcting server; 

FIG. 153A is a diagram illustrating an adjusting process; 

FIG. 153B is a diagram Illustrating an adjusting process; 

FIG. 1530 is a diagram illustrating an adjusting process; 

FIG. 153D Is a diagram illustrating an adjusting process; 

FIG. 154 is a flowchart illustrating an adjusting process; 

FIG. 155 is a flowchart illustrating a purchasing service; 

FIG. 156 is a flowchart illustrating a selling service; 

FIG. 157 is a flowchart illustrating a charging service; 

FIG. 158 Is a diagram illustrating the retrieving server; 

FIG. 159 Is a flowchart Illustrating a retrieving service; and 

FIG. 160 is a diagram Illustrating a retrieving service. 

Best Mode for Carrying Out the Invention 

[0026] 

FIG. 1 is a drawing showing an embodiment of an Image processing system according to the present Invention. 

The image processing system of the present Invention is constructed such that a separation server 1 1 , a motion 
detecting server 12, an area specifying server 13, a mixture ratio calculating server 14, a foreground^ackground 
Image separating server 1 5, a motion blur adjusting server 1 6, an encoding server 1 7, storage servers 18-1,1 8-2, 
a synthesizing server 1 9, a con-ectlng server 20, a purchasing server 21 , a selling server 22, a retrieving server 
23, an account charge server 24, a financial transaction server (for customer) 25, a financial transaction server 
(for provider) 26, client computers 27 and camera terminal units 28-1 - 28-n are connected over a network 1 such 
as the Internet to mutually exchange data. The separation server 11 , the motion detecting server 12, the area 
specifying server 13, the mixture ratio calculating sender 14, the foreground/background image separating server 
15, the motion blur adjusting server 16, the encoding server 17, the synthesizing server 19, the correcting server 
20, the purchasing server 21 , the selling server 22, the retrieving server 23, the account charge server 24 and the 
financial transaction servers (for customer and for provider) 25, 26 are managed or administrated by a provider 
who provides separating service, motion detecting service, area specifying service, mixture ratio calculating serv- 
ice, foreground/background separating service, motion blur adjusting servkje, encoding service, synthesizing serv- 
ice, correcting service, purchasing service, selling service, retrieval service, charging service and financial trans- 
action services (for client and provider), respectively. Further, In the following description, the storage servers 1 8-1 , 
1 8-2 or the camera temriinal units 28-1 to 28-n are simply named the storage server 1 8 or the camera temrilnal unit 
28 when there is no need to distinguish them. Further, it Is true of other servers and units. 
FIG. 2 is a configuration view of the separation server 11 of the present Invention. 

A CPU (Central Processing Unit) 41 performs various kinds of processing In accordance with programs stored 
in a ROM (Read Only Memory) 42 or a storage unit 48. Data or programs executed by CPU 41 are stored In a 
RAM (Random Access Memory) 43 as needed. These CPU 41 , ROM 42 and RAM 43 are connected to one another 
via a bus 44. 

An input/output Interface 45 is connected to CPU 41 via bus 44. An input unit 46 including a keyboard, a 
mouse, microphone, etc. and an output unit 47 including a display, speakers, etc. are connected to the input/output 
Interface 45. The CPU 41 perfonns various kinds of processing according to instructions input from the input unit 
46. The CPU 41 outputs images, voices, etc. obtained as a result of processing to the output unit 47. 

The storage unit 48 connected to the Input/output interface 45 comprises, for example, a hard disk and stores 
programs executed by CPU 41 or various kinds of data. A communication unit 49 communicates with external 
devices via the Internet or other networks. 

Further, programs may be obtained through the communication unit 49 and be stored In a storage unit 48. 

When a magnetic disk 61 , an optical disk 62, an optical magnetic disk 63, a semiconductor memory, etc. are 
mounted, a drive 50 connected to the input/output interface 45 drives them to obtain programs or data stored 
therein. The obtained programs or data are transfen^ed and stored in the storage unit 48 as needed. 

Further, since the basic configuration of the motion detecting server 12, the area specifying server 13, the 
mixture ratio calculating server 14, the foreground/background image separating server 15, the motion blur ad- 
Justing server 1 6, the encoding server 1 7, the storage servers 18-1,1 8-2, the synthesizing sender 1 9, the connecting 
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server 20, the purchasing server 21 , the selling server 22, the retrieving server 23, the account charge server 24, 
the financial transaction server (for customer) 25, the financial transaction server (for provider) 25 and the client 
computers 27 are the same as that of the separation server 11 , the description thereof will be omitted. 
FIG. 3 is a drawing showing a configuration of the camera terminal unit 28 of the present invention. The camera 

5 temiinai unit 28 is constructed such that a sensor 76a and a GPS (Global Positioning System) 76b are provided 

in an input unit 76. an LCD (Liquid Crystal Display) 77a is provided in an output unit 77 and the other structures 
are the same as that of the separation server 1 1 . That Is, a CPU 71 , a ROM 72, a RAM 73. a bus 74, an Input/ 
output interface 75, an input unit 76, an output unit 77, a storage unit 78, a communication unit 79, a drive 80, a 
magnetic disk 91 , an optical disk 92, an optical magnetic disk 93 and a semiconductor memory 94 of the camera 

10 temiinai unit 28 con-espond to the CPU 41 , the ROM 42, the RAM 43, the bus 44, the Input/output Interface 45, 

the input unit 46, the output unit 47, the storage unit 48, the communication unit 49, the drive 50, the magnetic 
disk 61 , the optical disk 62, the optteal magnetic disk 63 and the semiconductor memory 64 of the separation 
server 1 1 , respectively. 

The sensor 76a is an image pickup element and outputs the picked up image to the input unit 76. The GPS 
15 76b detects positional infonnation on earth (latitude and longitude) based on signals transmitted from a stationary 
satellite (not shown) and outputs the detected positional infonmation to the input unit 76. The LCD 77a displays 
the image output from the output unit 77. 

[0027] Next, referring to FIGs. 4 and 5, the separation server 11 will be described. 

20 [0028] As shown in FIG. 4, the separation server 11 separates an image input from, for example, the client computers 
27 via the network 1 , into a foreground component image and a background component Image by means of the method 
to be mentioned later, generates ID for the input image, the foreground component image and the background com- 
ponent Image and then, outputs them to the client computers 27, stores them in its own storage unit, outputs them to 
the storage server 18 to be stored, or outputs them to other servers on the network to be stored via the network 1 . 

25 Here, the foreground component image means an image having a moving component of the input image and the 
background component image means an Image of stationary part not having the moving component. At this time, a 
charge processor 11 a makes the account charge server 24 perform charge processing for the cost of the separation 
processing via the network 1 . Further, as shown In FIG. 5, if an image ID specifying an image is input in place of an 
image, the separation server 11 accesses the retrieving server 23 to be described later or the storage server 18 on 

30 the network 1 or retrieves its own storage unit (for example, the storage unit 78 of FIG. 3) to read the image data 
corresponding to the input image ID and separates the image data into a foreground component image and a back- 
ground component image. Thereafter, the separation server 1 1 generates ID for each image, which is stored in its own 
storage unit, or outputs them to other servers on the network 1 so as to perfonn their respective processing. 
[0029] Further, in the following description, the image ID is explained as an example of image specifying information. 

35- IHowever, any other infonnation capable of specifying an image, for example, positional infomnation of image to be 
described later may be used as the image specifying information. 

[0030] Next, referring to the FIGs. 6 and 7, the motion detecting server 1 2 will be explained. 

[0031] As shown In FIG. 6, an object extracting unit 12a of the motion detecting server 12 extracts, for example, an 

Image object of image Input from the client computer 27, etc. and outputs them to a motion detector 12b. The motion 

^ detector 1 2b detects the motion vector and the positional Information of the Input image object and then, outputs them 
the client computers 27, stores them in its own storage unit or outputs them to other servers on the network 1 so as 
to perform their respective processing. At this time, a charge processor 12c makes the account charge server 24 
perfonm the charge processing of cost for detecting the motion vector and the positional infonnation of each image 
object via the network 1 . An image that is a target of Image pickup and corresponds to an object In the real worid is 

« referred to as an object in this specification. 

[0032] Also, as shown in FIG. 7, if an Image ID specifying an image is input instead of the image, the motion detecting 
server 1 2 accesses the retrieving server 23 to be described later or the storage server 1 8 on the networi< 1 or retrieves 
its own storage unit (for example, the storage unit 78 of FIG. 3) to read out the image data con-esponding to the input 
image ID and then, perfonns the same processing as mentioned above. 

so [0033] Next, referring to FIGs. 8 and 9, the area specifying server 1 3 will be explained. 

[0034] As shown in FIG. 8, the area specifying server 13 specifies the foreground area, the background area, the 
mixed area with respect to each pixel of the input image on the basis of an Image input from the client computer 27 
via the network 1 , and object specifying information specifying object of the Input image, generates Infonnation (here- 
inafter, referred to as area information) specifying which pixel is included of the foreground area, the background area 

55 and the mixed area and then, outputs it to the client computer 27, stores it in its own storage unit or outputs it to other 
servers on the network 1 so as to perfonn their respective processing. At this time, a charge processor 1 3a makes the 
account charge server 24 perform the charge processing of cost for the area specification processing via the networic 
1 . Further, as shown in FIG. 9, if an Image ID specifying an Image is Input Instead of the Image, the area specifying 
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server 13 accesses the retrieving server 23 to be described later or a storage server 1 8 on the networtc 1 , or retrieves 
its own storage unit (for example, the storage unit 78 of FIG. 3) to call out the image corresponding to the input image 
ID and then, outputs an area Infomiation corresponding to object specifying infonnatlon of the Image. 
[0035] Next, referring to FIGs. 10 and 11, the mixture ratio calculating server 14 will be explained. 

5 [0036] As shown In FIG. 1 0, the mixture ratio calculating server 14 calculates mixture ratios (hereinafter, referred to 
as mixture ratio a) corresponding to pixels that is included in the mixed area on the basis of an image input from the 
client computer 27 via the networtc 1 , etc., the object specifying information for specifying the object of the image, and 
the area information and then, outputs them to the client computer 27, stores them in its own storage unit or outputs 
to other servers via the networtc 1 so as to perform their respective processing via the networtc 1. At this time, the 

10 charge processor 1 4a makes the account charge server 24 perform the charge processing of cost for the mixture ratio 
calculation processing via the network 1. Further, as shown in FIG. 11, if an image ID specifying an image is input 
instead of the image, the mixture ratio calculating server 14 accesses the retrieving server 23 to be described later or 
the storage server 1 8 on the network 1 or retrieves its own storage unit (for example, the storage unit 78 by FIG. 3) to 
call out the image con-espondlng to the input image ID and then, perfomns the same process as mentioned above. 

15 [0037] Next, referring to FIGs. 12 and 13, the foreground/background image separating server 1 5 will be explained. 
[0038] As shown in FIG. 1 2, the foreground/background image separating server 1 5 separates the input Image into 
a foreground component image having only the image components (hereinafter, referred to as foreground components) 
corresponding to the foreground objects and a background component image having only the background components 
(hereinafter, referred to as background components) on the basis of the input image from the client computer 27, etc., 

20 the object specifying infonmation specifying object of the image, the area information and the mixture ratio a, generates 
an ID for each image and then, outputs them to the client computer 27, stores them in Its own storage unit, or outputs 
them to other servers on the networtc 1 so as to perform their respective processing via the networtc 1 . At this time, a 
charge processor 15a makes the account charge server 24 perfonn the charge processing of cost for the foreground/ 
background separation processing via the network 1 . Further, as shown In FIG. 13, if an Image ID specifying the image 

25 Is input instead of the image, the foreground/background Image separating server 15 accesses the retrieving server 
23 to be described later or the storage server 18 on the network 1 or retrieves its own storage unit (for example, the 
storage unit 78 of FIG. 3) to call out the image corresponding to the input image ID and then, perfonns the same 
processing as mentioned above. 

[0039] Next, referring to FIGs. 14 and 15, the motion blur adjusting server 16 will be explained. 
30 [0040] As shown in FIG. 1 4, the motion blur adjusting server 1 6 adjusts the amount of motion blur in the foreground 

image component by eliminating the motion blur in the foreground image component and decreasing or increasing the 
amount of motion blur In the foreground component Image on the basis of the foreground component image input from 
the client computer 27, etc., the motion vector, and the amount of motion blur so as to generate the foreground com- 
ponent image of which the amount of motion blur is adjusted, and generates an ID for each image to output them to 

35- the client computer 27, to store them in its own storage unit or to output them to other server on the networtc 1 so as 
to perfomi their respective processing. At this time, the charge processor 16a makes the account charge server 24 
perfonn the charge processing of cost for the motion blur adjusting processing via the networtc 1 . Further, as shown In 
FIG. 15, if a foreground component image ID specifying the foreground component image is input instead of the fore- 
ground component Image, the motion blur adjusting server 1 6 accesses the retrieving server 23 to be described later 

40 or the storage server 1 8 on the networtc 1 or retrieves its own storage unit (for example, the storage unit 78 of FIG. 3) 
to call out the foreground component image corresponding to the input foreground components image ID and then, 
perfonns the same processing as mentioned above. 

[0041] Next, referring to FIGs. 1 6 and 1 7, the encoding server 1 7 will be explained. 

[0042] As shown in FIG. 1 6, the encoding server 1 7 separates an image Input from the client computers 27, etc. into 
45 a foreground component image and a background component image, generates ID for each image, stores them In its 
own storage unit or outputs them to other server on the networic 1 , generates positional Infonnatlon of the foreground 
component image and positional information of the background component image having a code indicating the position 
of the server on the network 1, such as URL (Universal Resource Locator) of the server to which the foreground 
component image and the background component image were output (stored) and then, outputs them along with 
50 infonnatlon having motion vectors, positional infonnatlon and mixture ratio for the images via the network 1 . Further, 
the Information output from the encoding server may be the encoding information, the Image and the encoding infor- 
mation, or the Image itself and may be changed as needed. At this time, a charge processor 1 7a makes the account 
charge server 24 perfonn the charge processing of cost for the encoding processing via the network. Further, as shown 
in FIG. 17, if an Image ID specifying an Image is input instead of an image, the encoding server 17 accesses the 
55 retrieving server 23 to be described later or the storage server 19 on the networic 1 or retrieves Its own storage unit 
(for example, the storage unit 78 of FIG. 3) to call out the Image corresponding to the Input image ID, and then perfonns 
the same processing as mentioned above. 

[0043] Next, referring to FIGs. 1 8 and 1 9, the storage sender 1 8 will be explained. 
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[0044] As shown in FIG. 1 8, the storage server 1 8 is connected via the network 1 . stores the image transmitted from 
various k\i\6s of servers, and outputs an image positional infonnation coaesponding to the stored image along with an 
image ID. For example, the client computer 27 can access via the networl^ 1 and call out the desired image using the 
image positional Information. That is, as shown In FIG. 19, for example, the client computer 27 can access the storage 

5 server 1 8 on the network 1 on the basis of the image positional infonnation and read out the desired image by specifying 
the image ID con-esponding to the desired image. Further, the image positional information and the image ID are 
explained separately in this specification but the image positional infonnation may be a part of the image ID. In this 
case, the image positional infonnation and the server on the network 1 in which the image positional infonnation is 
stored (memorized or processed) can be recognized from the image ID. Further, the storage server 18 may store the 

10 motion vector, the positional infonnation, the mixture ratio and the amount of motion blur as well as the Image data. 
[0045] Next, referring to FIGs. 20 and 21 , the synthesizing server 19 will be explained. 

[0046] As shown in FIG. 20, the synthesizing server 1 9 synthesizes Images A and B by using two images A, B input 
from, for example, the client computer 27, etc., the motion vector, the positional infonnation, the mixture ratio and the 
amount of motion blur to generate a synthesized image A+B and then, outputs them to the client computer 27, stores 

IS it in its own storage unit or outputs it to other servers on the network so as to perfonn their respective processing via 
the network 1 . In this case, the images A. B are synthesized by treating one of the images as the foreground component 
image and the other as the background component image. At this time, a charge processor 19a makes the account 
charge server 24 perform the charge processing of cost for the synthesizing process via the network 1 . 
Further, as shown in FIG. 21 , if an image A ID and an image B ID specifying the image A and B are input instead of 

20 the images A and B, the synthesizing server 1 9 accesses the retrieving server 23 to be described later, the storage 
server 1 8 on the networic or retrieves its own storage unit (for example, the storage unit 78 of FIG. 3) to call out the 
images corresponding to the input Image A ID and image B ID and then, perfomns the same processing as mentioned 
above. 

[0047] Next, referring to FIGs. 22 and 23, the con-ecting server 20 will be explained. 

25 [0048] As shown in FIG. 22, the correcting server 20 corrects the image input from, for example, the client computer 
27, etc. on the basis of the motion vector, the positional information, the mixture ratio and the amount of motion blur, 
generates and outputs the corrected image to the client computer 27, to store its own storage unit or to other servers 
on the networic 1 so as to perfonn their respective processing. At this time, the charge processor 20a makes the account 
charge server 24 perform the charge processing of cost for the con^ion processing via the networic 1 . Further, as 

30 shown in FIG. 23, If an image ID specifying the image is input instead of the image, the correcting server 20 accesses 
^ the retrieving server 23 to be described later or the storage server 1 8 or retrieves Its own storage unit (for example, 
the storage unit 78 of FIG. 3) to call out the image corresponding to the input image ID and then, perfomns the same 
processing as mentioned above. 

[0049] Next, referring to FIG. 24, the purchasing server 21 will be explained. 

35 - [0050] As shown in FIG. 24, if an image ID specifying an image desired to be purchased is input from, for example, 
the client computer 27, etc. by a user who wants to purchase the image, the purchasing server 21 accesses the sep- 
aration server 11 , the storage server 18, the synthesizing server 19 or the correcting server 20 on the networi< 1 to call 
out the corresponding image and outputs that image to, for example, the client computer 27 via the network. At this 
time, the charge processor 21a makes the account charge server 24 perfonn the charge processing of cost for the 

40 purchasing processing via the network 1 . 

[0051] Next, referring to FIG. 25, the selling server 22 will be explained. 

[0052] As shown in FIG. 25, if an image which may be a separated Image, a synthesized image or a connected Image 
generated, for example, by means of the separation server 11 , the synthesizing server 19 or the correcting server 20 
is input via the networic 1 by a user who wants to sell the Image, the selling server 22 stores the image in the separation 

45 server 11 , the storage server 18, the synthesizing server 19 or the correcting server 20 on the network 1 , and the 
charge processor 22a makes the account charge server 24 perform the charge processing of cost for the sold image 
via the network 1 (in this case, the provider of processing of the selling service make the user desiring the sale perform 
the payment processing of the processing fee con-espondlng to the sold image). 
[0053] Next, referring to FIG. 26, the retrieving server 26 will be explained. 

50 [0054] The retrieving server 26 retrieves an image which is being picked up or has been picked up by the camera 
terminal units 28-1 to 28-n on the networic 1 on the basis of infonnation specifying the features of an image desired by 
a user from the client computer 27 and the physical positional infonnation of the camera tenninai units 28-1 to 28-n to 
output it to, for example, the client computer 27 as the requested image. At this time, the charge processor 23a makes 
the account charge server 24 perfonn the charge processing of cost for the retrieval process via the network 1 . 

55 [0055] Further, in this specification, encoding means to convert the image data into data of the foreground component 
image, the background component image, the motion vector, the positional infonnation, the amount of motion blur and 
the mixture ratio infonnation, and the data thereof is referred to as encoded data. 
[0056] FIG. 27 is a block diagram showing the separation server 11 . 
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[0057] Further, it does not matter whether each function of the separation server 11 is implemented by hardware or 
software. That is, each block diagram of the present invention may be considered as a btocic diagram of hardware or 

as a functional blocl< diagram of software. 

[0058] The input image supplied to the separation server 11 Is supplied to an object extracting unit 101, an area 
specifying unit 103, a mixture ratio calculator 104 and a foreground/background separator 105. 
[0059] The object extracting unit 1 01 roughly extracts an image object con^esponding to the foreground object of the 
input image and supplies the extracted image object to the motion detector 1 02. The object extracting unit 1 01 detects, 
for example, the outline of the image object corresponding to the foreground object of the input image and roughly 
extracts the image object corresponding to the foreground object. 

[0060] The object extracting unit 101 roughly extracts an Image object corresponding to the background object of 
the Input image and supplies the extracted Image object to the motion detector 102. The object extracting unit 101 
roughly extracts the Image object corresponding to the background object on the basis of, for example, the difference 
between the input image and the image object corresponding to the extracted foreground object. 
[0061] Further, for example, the object extracting unit 101 may roughly extract the image object con^esponding to 
the foreground object and the image object corresponding to the background object on the basis of the difference 
between the background image stored in an internally provided background memory and the input image. 
[0062] The motion detector 102 calculates a motion vector for a roughly extracted Image object con-espondlng to 
the foreground object by using techniques such as a block matching method, an equally-dividing method, a phase 
correlating method or a pixel recursive method to supply the calculated motion vector and the positional Information 
of the motion vector (Information specifying positions of pixels corresponding to the motion vector) to the area specifying 
unit 1 03 and the motion blur adjusting unit 1 06. The motion vector output from the motion detector 1 02 includes infor- 
mation corresponding to the amount of movement v. 

[0063] Further, for example, the motion detector 1 02 may output the motion vector of each image object to the motion 
blur adjusting unit 106 along with the pixel positional infomiation specifying pixels of Image object. 
[0064] The amount of movement v which Indicates the positional variation of the Image corresponding to the moving 
object Is expressed In units of pixel Interval. For example, when the object image conresponding to the foreground is 
moved and displayed at a position that Is separated by 4 pixels In a frame following a reference frame, the amount of 
movement v of the object Image corresponding to the foreground Is 4. 

[0065] Further, the object extracting unit 101 and the motion detector 102 are required for adjusting the amount of 
motion blur coresponding to the moving object. 

[0066] The area specifying unit 1 03 specifies the foreground area, the background area or the mixed area for each 
pixel of the Input Image and supplies Information indicating the foreground area, the background area or the mixed 
area for each pixel, to the mixture ratio calculator 104, the foreground/background separator 105 and the motion blur 
adjusting unit 106. 

[0067] The mixture ratio calculator 104 calculates a mixture ratio con-espondlng to pixels in the mixed area on the 
basis of the input image and the area Information supplied from the area specifying unit 1 03 and supplies the calculated 
mixture ratio to the foreground/background separator 1 05. 

[0068] The mixture ratio a is a value indicating a ratio of image component (hereinafter, referred to as background 
component) corresponding to the background object in pixel values as shown in equation (3) to be described later. 
[0069] The foreground/background separator 105 separates the Input Image Into a foreground component Image 
having only the image component (hereinafter, referred to as foreground component) corresponding to the foreground 
object and a background component image having only the background component on the basis of the area information 
supplied from the area specifying unit 103 and the mixture ratio a supplied from the mixture ratio calculator 104 to 
supply the foreground component image to the motion blur adjusting unit 106 and the selector 107. Further, it may be 
considered that the separated foreground component image Is the final output. Compared to the conventional methods 
where only the foreground and background are specified and separated without considering the mixed area, more 
accurate foreground and background can be obtained. 

[0070] The motion blur adjusting unit 1 06 detennlnes a unit of processing which specifies one or more pixels in the 
foreground component image, based on the amount of movement v known from the motion vector and the area Infor- 
mation. The unit of processing is a data specifying a group of pixels that is a target of motion blur adjusting process. 
[0071 ] The motion blur adjusting unit 1 06 adjusts the amount of motion blur in the foreground component image by 
removing the motion blur in the foreground component Image, decreasing the amount of motion blur, increasing the 
amount of motion blur, etc. based on the amount of motion blur Input to the separation server 11, the foreground 
component image supplied from the foreground/background separator 1 05, the motion vector and the positional Infor- 
mation thereof supplied from the motion detector 1 02 and the unit of processing, and outputs the foreground component 
Image of which the amount of motion blur is adjusted to the selector 107. The motion vector and the positional infor- 
mation thereof may not be used. 

[0072] Here, the motion blur means distortion Included in an image corresponding to a moving object, generated by 
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the motion of object in real society which is a tariget of picldng up an Image and by picicing up characteristics of sensors. 
[0073] The selector 1 07 selects the foreground component image supplied from the foreground/background sepa- 
rator 1 05 or the foreground component Image supplied from the motion blur adjusting unit 1 06 of which the amount of 
motion blur Is adjusted, based on, for example, a selection signal con-esponding to a selection made by a user and 
5 then, outputs the selected foreground component Image. 

[0074] Next, with reference to FIGs. 28 through 43, an input image supplied to the separation server 11 will be 
described. 

[0075] FIG. 28 is a diagram illustrating an image taken by a sensor 76a. The sensor 76a comprises, for example, a 
CCD video camera, etc having a CCD (Charge Coupled Device) area sensor that is a solid state image pickup device. 

10 An object 112 corresponding to a foreground In a real worid is moved, for example, horizontally from left to right In the 
drawing between the sensor and an object 111 corresponding to a background In a real world. 
[0076] The sensor 76a picks up the image of the object 112 corresponding to the foreground along with the object 
corresponding to the background. The sensor 76a outputs the picked up in a frame unit. For example, the sensor 76a 
outputs an Image having 30 frames per second. The exposure time of the sensor 76a may be set to 1/30 second. The 

IS exposure time means a time inten^al whteh starts at the point of converting the input light Into charges and ends at the 
point when the input light has converted into charges. Hereinafter, the exposure time is referred to as a shutter time. 
[0077] FIG. 29 Is a diagram illustrating an arrangement of pixels. In FIG. 29, 'A' through T indicate the respective 
pixels. The pixels are arranged on a plane corresponding to an image. A detection element corresponding to one pixel 
is arranged on the sensor 76a. When the sensor 76a picks up an image, the detection element outputs a pixel value 

20 corresponding to one pixel, constituting the image. For example, a position of the detection element in X direction 
con-esponds to a horizontal position on an Image and a position of the detection element in Y direction con^esponds 
to a vertical position on an image. 

[0078] As shown in FIG. 30, for example, the CCD detection element converts the input light into a charge for the 
time Interval corresponding to the shutter time and stores the converted charge. The amount of charge is approximately 
25 proportional to the Intensity of input light and time interval when light is input. The detection element adds the charge 
converted from the input light to the charge already stored for the time interval con-esponding to the shutter time. That 
is, the detection element integrates the input light for the time interval corresponding to the shutter time to store the 
amount of charge corresponding to the integrated light. The detection element can be mentioned to have Integration 
effect with time. 

30 [0079] The charge stored in the detection element is converted into a voltage value by means of a circuit not shown 
^ and the voltage value Is converted into a pixel value such as digital data, etc. to be output. Therefore, each pixel value 
output from the sensor 76a has a value projected to one-dimensional space as a result of integrating some portion 
^*having spatial extension of an object corresponding to foreground or background with respect to the shutter time. 
[0080] The separation sen/er 11 extracts any significant Information, for example, mixture ratio a, hidden In the output 
35- signal by means of storing operation of such sensor 76a. The separation sender 11 adjusts the amount of distortion, 
for example, the amount of motion blur resulting from the mixture of the same image object of the foreground. Further, 
the separation server 11 adjusts the amount of distortion resulting from the mixture of image object of the foreground 
and image object of the background. 

[0081] FIG. 31 A through 31 D are diagrams showing an Image obtained by taking picture of an object corresponding 
40 to a moving foreground and an object corresponding to a stationary background. FIG. 31 A shows an image obtained 
by taking picture of an object corresponding to a moving foreground and an object corresponding to a stationary back- 
ground. In the example shown in FIG. 31 A, the object corresponding to the foreground moves horizontally from left to 
right with respect to the screen. 

[0082] FIG. 31 B is a model diagram in which the pixel values corresponding to one line of the image shown in FIG. 
45 31 A are expanded in the time direction. The horizontal direction in FIG. 31 B con-esponds to the spatial direction X in 
FIG. 31 A. 

[0083] The pixel values of pixels in the background area comprise only the components of the background, that Is, 
the components of the image corresponding to the background object. The pixel values of pixels in the foreground 
area comprise only the components of the foreground, that is, the components of the image corresponding to the 
50 foreground object. 

[0084] The pixel values of pixels in the mixed area comprise the components of the background and the components 
of the foreground. Since the pixel values of pixels in the mixed area comprise the components of the background and 
the components of the foreground, the mixed area can be mentioned as a distortion area. Further, the mixed area is 
classified into a covered background area and an uncovered background area. 
55 [0085] The covered background area Is a mixed area con-esponding to a front end portion in a direction in which the 
foreground object moves in respect to the foreground area and Is an area in which the background components Is 
hidden behind the foreground with time elapsing. 

[0086] In contrast, the uncovered background area is a mixed area corresponding to the rear end portion in a direction 
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in which the foreground object nnoves in respect to the foreground area and Is an area in which the background com- 
ponents appear with time elapsing. 

[0087] As such, the image including the foreground area, the baclcground area, the covered background area or the 
uncovered background area is Input to the area specifying unit 1 03, the mixture ratio calculator 1 04 and the foreground/ 

5 background separator 105 as the Input image. 

[0088] FIG. 32 Is a diagram illustrating the background area, the foreground area, the mixed area, the covered back- 
ground area, and the uncovered background area like above. When an image corresponds to the image shown in FIG. 
31 A and 31 B, the background area is a stationary portion, the foreground area Is a moving portion, the covered back- 
ground area of the mixed area is a portion being changed from the background to the foreground and the uncovered 

10 background area of the mixed area is a potion being changed from the foreground to the background. 

[0089] FIG. 33 Is a model diagram in which the pixel values of pixels being adjacent in a row are expanded in the 
time direction In the image obtained by picking up an image of an object corresponding to the stationary foreground 
and an object corresponding to the stationary background. For example, as pixels being adjacent in a row, pixels being 
adjacent to a line of screen can be selected. 

IS [0090] Pixel values of F01 to F04 shown In FIG. 33 are pixel values of pixels coresponding to a stationary foreground, 
object. Pixel values of B01 to B04 shown in FIG. 33 are pixel values of pixels con-esponding to a stationary background 
object. 

[0091] The vertical direction in FIG. 33 corresponds to time and time elapses from the upper side to the lower side 
In the drawing. The Position at the upper side of the rectangle In FIG. 33 corresponds to a time when the sensor 76a 
20 starts to convert of the input light to charges and the position at the lower side of the rectangle in FIG. 33 coaesponds 
to time when the sensor 76a finishes converting the input light Into charges. That is, the distance from the upper side 
to the lower side of the rectangle In FIG. 33 corresponds to a shutter time. 

[0092] Now, a case of when the shutter time equals to the frame interval will be explained as an example. 
[0093] The horizontal direction In FIG, 33 corresponds to the spatial direction x shown in FIG. 31 A. More specifically, 
25 in the example shown in FIG. 33, the distance from the left side of rectangle indicated by "F01 " to the right side of 
rectangle indicated by "B04" in FIG. 33 conresponds to 6 times of a pixel pitch, that Is. Intervals of 8 pixels being 
continuous. 

[0094] When the object of foreground and the object of background are stationary, light to be Input to the sensor 76a 

is not varied for a time interval corresponding to a shutter time. 
30 [0095] Here, the time Interval con-esponding to the shutter time Is divided Into two or more equivalent lengths. For 

example, if a virtual division number Is 4, the model diagram shown in FIG. 33 can be shown as the model diagram 

shown in FIG. 9. The virtual division number is established according to the amount of movement v for the shutter time 
^ot the object corresponding to the foreground. For example, if the amount of movement v Is defined as 4, the virtual 

division number is set at 4 and the time Interval con-esponding to the shutter time Is divided into 4 intervals. 
35- [0096] The uppemiost row in the drawing con-esponds to a first divided time interval after the shutter is opened. The 

second row from the uppennost in the drawing corresponds to a second divided time Interval after the shutter is opened. 

The third row from the uppermost in the drawing corresponds to a third divided time Interval after the shutter is opened. 

The fourth row from the uppermost In the drawing corresponds to a fourth divided time interval after the shutter is 

opened. 

40 [0097] Now, the time interval by which the shutter time is divided according to the amount of movement v is refen-ed 

to as shutter time/v. 

[0098] When the object corresponding to the foreground is stationary, since light input to the sensor 76a is not varied, 
the foreground corriponent F01 has the same value the pixel value F01 divided by the virtual division number. Similarly, 
when the object con^spondlng to the foreground is stationary, the foreground component F02N has the same value 
^ as the pixel value F02 divided by the virtual division number, the foreground component F03/v has the same vaiue as 
the pixel value F03 divided by the virtual division number and the foreground component F04A/ has the same value 
as the pixei value F04 divided by the virtual division number. 

[0099] When the object corresponding to the background is stationary, since light Input to the sensor 76a is not 
varied, the background component B01/v has the same value as the pixel value B01 divided by the virtual division 
50 number. Similarly, when the object con-esponding to the background is stationary, the background component B02/V 
has the same value as the pixel value B02 divided by the virtual division number, the background component B03/V 
has the same value as the pixel value B03 divided by the virtual division number and the background component B04A^ 
has the same value as the pixel value B04 divided by the virtual division number. 

[0100] That is, when an object corresponding to the foreground is stationary, since light input to the sensor 76a is 
55 not varied for the time interval corresponding to the shutter time, the foreground component FOI/v con-esponding to a 
first shutter timeA^ after the shutter Is opened, the foreground component FOI/v corresponding to a second shutter 
time/v after the shutter is opened, the foreground component FOI/v corresponding to a third shutter time/v after the 
shutter Is opened and the foreground component FOI/v corresponding to a fourth shutter tlmeA^ after the shutter is 
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opened ail have the same value. F02/v to F04/v have also the same relation as F01/v. 

[0101 ] When an object corresponding to the background Is stationary, since light input to the sensor 76a is not varied 
forthe time Interval corresponding to the shuttertlme, the background component B01/v corresponding to a first shutter 
time/v after the shutter Is opened, the background component B01A^ corresponding to a second shutter timeA^ after 
5 the shutter is opened, the background component B01/v corresponding to a third shutter time/v after the shutter Is 
opened and the background component 801 /v corresponding to a fourth shutter time/v after the shutter Is opened all 
have the same value. B02/v to B04/v have the same value as 801 A/. 

[0102] Next, a case of when an object corresponding to the foreground Is moving and the object corresponding to 
the background Is stationary will be explained. 

10 [0103] FIG. 35 is a model diagram In which when an object corresponding to the foreground is moving toward the 
right side in the drawing, the pixel values of pixels In a line Including the covered background area are developed in 
the time direction. In FIG. 35, the amount of movement v of the foreground is 4. Since one frame corresponds to a 
short time, It can be supposed that the object corresponding to the foreground is a rigid body and is moving at a uniform 
speed. In FIG. 35, an image of the object con-esponding to the foreground is moving to be displayed at position displaced 

15 by 4 pixels in a frame following a reference frame. 

[0104] In FIG. 35, the pixels from the leftmost to the fourth from the leftmost belong to the foreground. In FIG. 35, 
the pixels from the fifth from the leftmost to the seventh from the leftmost belong to the mixed area that Is the covered 
background area, in FIG. 35, the rightmost pixel belongs to the background area. 

[0105] Since the object corresponding to the foreground is moving to cover the object corresponding to the back- 
20 ground with time elapsing, the components included in the pixel values of pixels belonging to the covered background 
area Is changed from the background components to the foreground components at certain time point of the time 
inten^al con-esponding to the shutter time. 

[0106] For example, the pixel values M of which edge Is a bold line In FIG. 35 Is expressed as equation (1). 

l^=802/v+802/v+F07/v+F06/v (1) 

[0107] For example, since the fifth pixel from the leftmost includes the background component corresponding to a 
first shutter time/v and the foreground component corresponding to a third shutter tIme/v, the mixture ratio a of the fifth 

30 pixel from the leftmost is 1 /4. Since the sixth pixel from the leftmost includes the background component corresponding 
to a second shutter time/v and the foreground component corresponding to the second shutter time/v, the mixture ratio 
a of the sixth pixel from the leftmost is 1/2. Since the seventh pixel from the leftmost includes the background component 
corresponding to the third shutter time/v and the foreground component coresponding to the first shutter time/v, the 
mixture ratio a of the seventh pixel from the leftmost Is 3/4. 

3^' [0108] Since it can be supposed that the object con-esponding to the foreground Is a rigid body and the foreground 
image is moving at an unifonn speed to be displayed at a position displaced to the right by 4 pixels in a next frame, 
for example, the foreground component F07A/, of the fourth pixel from the leftmost In FIG. 35, corresponding to the 
first shutter time/v after the shutter is opened is the same as the foreground component of the fifth pixel from the leftmost 
In FiG. 35, corresponding to the second shutter tIme/v after the shutter is opened. Similarly, the foreground component 

^ F07/V Is the same as the foreground component of the sixth pixel from the leftmost In FIG. 35 corresponding to the 
third shutter time/v after the shutter Is opened and the foreground component of the seventh pixel from the leftmost in 
FIG. 35 corresponding to the fourth shutter time/v after the shutter is opened, respectively 

[0109] Since it can be supposed that the object con-esponding to the foreground is a rigid body and the foreground 
image is moving at an unifonn speed to be displayed at a position displaced to the right by 4 pixels in a next frame, 

45 for example, the foreground component F06/v of the third pixel from the leftmost in FIG. 35 corresponding to the first 
shutter timeA/ after the shutter is opened is the same as the foreground component of the fourth pixel from the leftmost 
in FIG. 35 corresponding to the second shutter time/v after the shutter Is opened. Similarly, the foreground component 
F06/V is the same as the foreground component of the fifth pixel from the leftmost in FIG. 35 con*esponding to the third 
shutter time/v after the shutter Is opened and the foreground component of the sixth pixel from the leftmost In FIG. 35 

50 corresponding to the fourth shutter time/v after the shutter is opened, respectively. 

[01 1 0] Since it can be supposed that the object corresponding to the foreground is a rigid body and the foreground 
image Is moving at an unifonn speed to be displayed at a position displaced to the right by 4 pixels in a next frame, 
for example, the foreground component F05/v of the second pixel from the leftmost in FIG. 35 con-esponding to the 
first shutter time/v after the shutter is opened is the same as the foreground component of the third pixel from the 

55 leftmost in FIG. 35 corresponding to the second shutter tlme/v after the shutter is opened. Similarly, the foreground 
component F05/v is the same astheforegroundcomponent of the fourth pixel from the leftmost in FIG. 35 corresponding 
to the third shutter time/v after the shutter is opened and the foreground component of the fifth pixel from the leftmost 
in FiG. 35 con-esponding to the fourth shutter time/v after the shutter is opened, respectively 
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[0111] Since it can be supposed that the object con-esponding to the foreground is a rigid body and the foreground 
image is moving at an uniform speed to be displayed at a position displaced to the right by 4 pixels in a next frame, 
for example, the foreground component F04A/ of the leftmost pixel in FIG. 35 corresponding to the first shutter timeA^ 
after the shutter Is opened Is the same as the foreground component of the second pixel from the leftmost in FIG, 35 
corresponding to the second shutter llmeN after the shutter Is opened. Similarly, the foreground component F04A^ is 
the same as the foreground component of the third pixel from the leftmost in FIG. 35 corresponding to the third shutter 
time/v after the shutter is opened and the foreground component of the fourth pixel from the leftmost In FIG. 35 corre- 
sponding to the fourth shutter time/v after the shutter is opened, respectively. 

[0112] The foreground area corresponding to a moving object may be mentioned as a distortion area because it 
includes the motion blur as descnbed by the above. 

[0113] FIG. 36 is a model diagram In which when the foreground Is moving toward the right side in the drawing, the 
pixel values of pixels In a line Including the uncovered background area are expanded in the time direction. In FIG. 36, 
the amount of movement v of the foreground is 4. Since one frame corresponds to a short time, it can be supposed 
that an object corresponding to the foreground Is a rigid body and Is moving at a unlfomn speed. In FIG. 36, an Image 
of the object corresponding to the foreground Is moving toward the right side by 4 pixels In a next frame. 
[01 14] In FIG. 36, pixels from the leftmost to the fourth from the leftmost belong to the background area. In FIG. 36, 
pixels from the fifth from the leftmost to the seventh from the leftmost belong to the mixed area that Is the uncovered 
background area. In FIG. 36, the rightmost pixel belongs to the background area. 

[0115] Since the object corresponding to the foreground covering the object corresponding to the background Is 
moving to be displaced from the object con^esponding to the background with time elapsing, the components included 
in the pixel values of pixels belonging to the uncovered background area Is changed from the foreground components 
to the background components at certain time point of the time Interval corresponding to the shutter time. 
[0116] For example, the pixel values M' of which edge is a bold line In FIG. 36 is expressed as equation (2). 



[0117] For example, since the fifth pixel from the leftmost includes the background component corresponding to a 
third shutter time/v and the foreground component corresponding to a first shutter time/v, the mixture ratio a of the fifth 
pixel from the leftmost is 3/4. Since the sixth pixel from the leftmost Includes the background component corresponding 
to a second shutter time/v and the foreground component corresponding to the second shutter time/v, the mixture ratio 
a of the sixth pixel from the leftmost is 1/2. Since the seventh pixel from the leftmost includes the background component 
fporresponding to the first shutter time/v and the foreground component corresponding to the third shutter time/v, the 
mixture ratio a of the seventh pixel from the leftmost is 1/4. 

[0118] More generalizing combining equation (1) and equation (2), the pixel value M can also be expressed by 
equation (3). 



[0119] Here, a is a mixture ratio. B is a pixel value of the background and Fi/v is a foreground component. 
[0120] Since it can be supposed that the object coresponding to the foreground Is a rigid body and is moving at an 
uniform speed and the amount of movement v is 4, for example, the foreground component FOI/v of the fifth pixel from 
the leftmost In FIG. 36 corresponding to the first shutter time/v after the shutter is opened is the same as the foreground 
component of the sixth pixel from the leftmost in FIG. 36 corresponding to the second shutter time/v after the shutter 
is opened. Similarly, the foreground component FCI/v Is the same as the foreground component of the seventh pixel 
from the leftmost in FIG, 36 corresponding to the third shutter tIme/v after the shutter Is opened and the foreground 
component of the eighth pixel from the leftmost in FIG. 36 corresponding to the fourth shutter time/v after the shutter 
is opened, respectively. 

[0121] Since it can be supposed that the object corresponding to the foreground Is a rigid body and is moving at an 
unifomri speed and the virtual division number is 4, for example, the foreground component F02/V of the sixth pixel 
from the leftmost in FIG. 36 con^esponding to the first shutter time/v after the shutter is opened is the same as the 
foreground component of the seventh pixel from the leftmost In FIG. 36 corresponding to the second shutter time/v 
after the shutter Is opened. Simliariy, the foreground component F02/v Is the same as the foreground component of 
the eighth pixel from the leftmost in FIG. 36 corresponding to the third shutter time/v after the shutter is opened. 
[0122] Since it can be supposed that the object corresponding to the foreground is a rigid body and is moving at an 



l\/l'=F02/v+F01/v+B26A^+B26^ 



(2) 




<3) 
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uniform speed and the amount of movement v Is 4. for example, the foreground component F03A^ of the seventh pixel 
from the leftmost In FIG. 36 con^esponding to the first shutter WmeN after the shutter is opened is the same as the 
foreground component of the eighth pixel from the leftmost in FIG. 36 corresponding to the second shutter time/v after 
the shutter is opened. 

5 [0123] In the explanations of FIG. 34 to 36, it has been explained that the virtual division number is 4, however the 
virtual division number corresponds to the amount of movement v. The amount of movement v usually corresponds to 
the moving speed of an object corresponding to the foreground. For example, when an object corresponding to the 
foreground is moving to be displayed at position 4 pixels to the right in a frame following a reference frame, the amount 
of movement v is defined as 4. In accordance to the amount of movement v, the virtual division number is set at 4. 

10 Similarly, for example, when an object corresponding to the foreground is moving to be displayed at a position 6 pixels 
to the right in a frame following a reference frame, the amount of movement v is defined as 6 and the virtual division 
number is set at 6. 

[0124] FIGS. 37 and 38 show a relationship between the foreground area, the bacl<ground area, the mixed area 
having the covered background area and the uncovered background area and the foreground component or the back- 
is ground component corresponding to the divided shutter time. 

[0125] FIG. 37 shows an example In which the pixels of the foreground area, the background area and the mixed 
area are extracted from an Image including the foreground corresponding to the object moving in front of the stationary 
background. In an example shown In FIG. 37, an object A corresponding to the foreground Is moving horizontally with 
respect to the screen. 

20 [0126] A frame #n+1 is a frame next to a frame #n and a frame #n-i-2 is a frame next to the frame #n+1 . 

[0127] A model in whtoh the pixels of the foreground area, the background area and the mixed area extracted from 
one of the frame #n to the frame #n+2 and the pixel values of the extracted pixels are expanded in the time direction 
with the amount of movement v being 4 is shown In FIG. 38. 

[01 28] Since the object A corresponding to the foreground is moving, the pixel values of the foreground area comprise 
25 4 different foreground components according to inten^ais of a shutter tImeA/. For example, the leftmost pixel in the 
foreground area shown in FIG. 38 comprises FOIA^, F02/V, F03/v and F04/v. That Is, the pixels of the foreground area 
include the motion blur. 

[0129] Since an object corresponding to the background is stationary, the light con^espondlng to the background 
input to the sensor 76a for the time interval corresponding to the shutter time does not change. In thls case, the pixel 

30 values of the background area do not include the motion blur. 

^ [0130] The pixel values of pixels belonging to the mixed area containing the covered background area or the uncov- 
ered background area is comprised the foreground components and the background components. 
^0131] Next, a model will be explained that when an Image corresponding to an object is moving, the pixel values of 
pixels are adjacent in one row in a plurality of frames and are at the same positions in the frames are expanded in the 

35 - time direction. For example, when the Image corespondlng to the object is moving horizontally with respect to the 
screen, the pixels being in one line on the screen can be selected as pixels being adjacent in one row. 
[0132] FIG. 39 is a model diagram in which the pixel values of pixels are expanded in the time direction, wherein the 
pixel values of pixels which are adjacent in one row in 3 frames of an image obtained by picking up an image of an 
object corresponding to the stationary background and are at the same positions in the frames. A frame #n is a frame 

<o following a frame #n-1 and a frame #n+1 is a frame following the frame #n. Other frames are referred in the same 
manner. 

[0133] The pixel values of B01 to B12 shown In FIG. 39 are the pixel values con^esponding to the object of the 
stationary background. Since the object con'espondlng to the background is stationary, the pixel values of the corre- 
sponding pixels do not changed In the frame #n-1 to the frame # n+1 . For example, a pixel In the frame #n and a pixel 
45 in the frame #n+1 corresponding to the position of pixel having the pixel value of BOS in the frame #n-1 have the same 

pixel value of 805, respectively 

[0134] FIG. 40 is a model diagram in which the pixel values of pixels are expanded in the time direction, wherein the 
pixel values of pixels are adjacent in one row in 3 frames of an image obtained by picking up an image of an object 
corresponding to the foreground moving toward the right side in the drawing along with an object corresponding to the 
so stationary background and are at the same positions In the frames. The model shown In FIG. 40 includes the covered 
background area. 

[0135] in FIG. 40, since it can be supposed that the object corresponding to the foreground Is a rigid body and is 
moving at an unlfomn speed and the foreground image Is moving to be displayed displaced to the right by 4 pixels In 
a next frame, the amount of movement v of the foreground is defined as 4 and the virtual division number is set at 4. 
55 [0136] For example, the foreground component of the leftmost pixel of a frame #n-1 in FIG. 40 corresponding to a 
first shutter time/v after the shutter is opened Is F12/V, and the foreground component of the second pixel from the 
leftmost in FIG. 40 corresponding to a second shutter time/v after the shutter is opened is also F12/V. Similarly, the 
foreground component of the third pixel from the leftmost In FIG. 40 con'esponding to a third shutter tIme/v after the 
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shutter is opened and the foreground component of the fourth pixel from the leftmost in FIG. 40 con^esponding to a 
fourth shutter time/v after the shutter is opened are F12/v. 

[0137] The foreground component of the leftmost pixel of the frame #n-1 in FIG. 40 corresponding to the second 

shutter time/v after the shutter is opened is F11A/, and the foreground component of the second pixel from the leftmost 
5 in FIG. 40 corresponding to the third shutter time/v after the shutter Is opened is also F11/v. The foreground component 

of the third pixel from the leftmost in FIG. 40 con-esponding to the fourth shutter time/v after the shutter is opened Is F1 1/v. 

[0138] The foreground component of the leftmost pixel of the frame #n-1 In FIG. 40 con^esponding to the third shutter 

tIme/v after the shutter is opened is F1 0/v, and the foreground component, of the second pixel from the leftmost In FIG. 

40 con'esponding to the fourth shutter time/v after the shutter Is opened is also F1 0/v. The foreground component of 
10 the leftmost pixel of the frame #n-1 in FIG. 40 con^esponding to the fourth shutter tIme/v after the shutter Is opened Is 

F09/V. 

[0139] Since an object corresponding to the background is stationary, the background component of the second pixel 
from the leftmost of the frame #n-1 in FIG. 40 corresponding to the first shutter time/v after the shutter is opened is 
B01/V. The background components of the third pixel from the leftmost of the frame #n-1 in FIG. 40 con-esponding to 
15 the first and the second shutter time/v after the shutter Is opened are B02/V. The background components of the fourth 
pixel from the leftmost of the frame #n-1 In FIG. 40 corresponding to the first to third shutter tIme/v after the shutter is 
opened are B03/v. 

[0140] In the frame #n-1 of FIG. 40, the leftmost pixel corresponds to the foreground area and the second to fourth 
pixels from the leftmost belong to the mixed area that is the covered background area. 
20 [0141] The fifth to twelfth pixels from the leftmost of the frame #n-1 in FIG. 40 belong to the background area and 
the pixel values thereof are B04 to 811 , respectively. 

[0142] The first to fifth pixels from the leftmost of a frame #n in FIG. 40 belong to the foreground area. In the foreground 

area of the frame #n, the foreground component of the shutter time/v is one of F05/V to F12/v. 

[0143] Since it can be supposed that the object corresponding to the foreground is a rigid body and Is moving at an 

25 unifomn speed and the foreground image is moving to be displayed displaced to the right by 4 pixels in a next frame, 
the foreground component of the fifth pixel from the leftmost of the frame #n in FIG. 40 corresponding to the first shutter 
time/v after the shutter is opened is F12/v, and the foreground component of the sixth pixel from the leftmost in FIG. 
40 corresponding to the second shutter time/v after the shutter is opened is also F12/V. Similarly, the foreground com- 
ponent of the seventh pixel from the leftmost in FIG. 40 corresponding to the third shutter time/v after the shutter is 

30 opened and the foreground component of the eighth pixel from the leftmost In FIG. 40 corresponding to the fourth 
^ shutter time/v after the shutter is opened are F12/v. 
[0144] The foreground component of the fifth pixel from the leftmost of the frame #n in FIG. 40 corresponding to the 
.^econd shutter tIme/v after the shutter is opened is F11/v, and the foreground component of the sixth pixel from the 
leftmost in FIG. 40 corresponding to the third shutter time/v after the shutter Is opened is also F11/v. The foreground 

35 !^ component of the seventh pixel from the leftmost In FIG. 40 corresponding to the fourth shutter tIme/V after the shutter 
is opened is F11A^. 

[01 45] The foreground component of the fifth pixel from the leftmost of the frame #n In FIG. 40 con-esponding to the 
third shutter time/v after the shutter is opened is F1 0/v, and the foreground component of the sixth pixel from the leftmost 
in FIG. 40 corresponding to thefourth shutter time/v afterthe shutter Is opened is also F1 0/v. The foreground component 
40 of the fifth pixel from the leftmost of the frame #n In FIG. 40 con-esponding to the fourth shutter time/v after the shutter 
Is opened is F09/v. 

[0146] Since the object corresponding to the background is stationary, the background component of the sixth pixel 
from the leftmost of the frame #n in FIG. 40 corresponding to the first shutter tIme/v after the shutter is opened is B05N. 
The background components of the seventh pixel from the leftmost of the frame #n in FIG. 40 corresponding to the 
^ first and the second shutter time/v after the shutter is opened are B06/v. The background components of the eighth 
pixel from the leftmost of the frame #n in FIG. 40 corresponding to the first to third shutter tIme/v after the shutter Is 
opened are B07/v. 

[0147] In the frame #n in FIG. 40, the sixth to eighth pixels from the leftmost belong to the mixed area that is the 
covered background area. 

50 [0148] The ninth to twelfth pixels from the leftmost of the frame #n In FIG. 40 belong to the background area and the 
pixel values thereof are 808 to 811 , respectively. 

[0149] The first to ninth pixels from the leftmost of a frame #n-i-1 In FIG. 40 belong to the foreground area. In the 
foreground area of the frame #n+1 , the foreground component corresponding to the shutter time/v is one of F01/v to 
F12/V. 

55 [0150] Since it can be supposed that the object corresponding to the foreground is a rigid body and Is moving at an 
uniform speed and the foreground Image is moving to be displayed displaced to the right by 4 pixels in a next frame, 
the foreground component of the ninth pixel from the leftmost of the frame #n+1 in FIG. 40 corresponding to the first 
shutter time/v after the shutter Is opened Is F1 2/v, and the foreground component of the tenth pixel from the leftmost 
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in FIG. 40 corresponding to the second shutter time/v after the shutter is opened is also F1 2N. The foreground com- 
ponent of the eleventh pixel from the leftmost in FIG. 40 con-esponding to the third shutter time/V after the shutter is 
opened and the foreground component of the twelfth pixel from the leftmost in FIG. 40 corresponding to the fourth 
shutter timeA^ after the shutter Is opened are F12Ar. 
5 [0151] The foreground component of the ninth pixel from the leftmost of the frame #n+1 in FIG. 40 corresponding to 
the second shutter time/V after the shutter is opened is F11A/, and the foreground component of the tenth pixel from 
the leftmost In FIG. 40 corresponding to the third shutter tImeA/ after the shutter is opened Is also Fll/v. The foreground 
component, of the eleventh pixel from the leftmost in FIG. 40, con^esponding to the fourth shutter tlmeA^ after the shutter 
is opened is F11/v. 

10 [01 52] The foreground component of the ninth pixel from the leftmost of the frame #n+1 in FIG. 40 corresponding to 
the third shutter time/v after the shutter is opened is F1 0/v, and the foreground component of the tenth pixel from the 
leftmost in FIG. 40 corresponding to the fourth shutter timeA^ after the shutter is opened is also F10A/. The foreground 
component of the ninth pixel from the leftmost of the frame #n+1 in FIG. 40 corresponding to the fourth shutter time/v 
after the shutter is opened is F09A/. 

'5 [01 53] Since the object corresponding to the background is stationary, the bacl<ground component of the tenth pixel 
from the leftmost of the frame #n+1 In FIG. 40 corresponding to the first shutter tImeA/ after the shutter is opened Is 
B09A^. The background components of the eleventh pixel from the leftmost of the frame #n+1 in FIG. 40 corresponding 
to the first and the second shutter tlmeA^ after the shutter is opened are B\ON. The background components of the 
twelfth pixel from the leftmost of the frame #n+1 in FIG. 40 con'esponding to the first to third shutter tlmeA^ after the 

20 shutter is opened are B1 1 A^. 

[01 54] In the frame #n+1 of FIG. 40, the tenth to twelfth pixels from the leftmost belong to the mixed area that is the 
covered background area. 

[0155] FIG. 41 is a model diagram of an image obtained by extracting the foreground components from the pixel 
values shown in FIG. 40. 

25 [0156] FIG. 42 is a model diagram In which the pixel values of pixels are expanded in the time direction, wherein the 
pixel values of pixels are adjacent in one row in 3 frames of an image obtained by picking up an image of an object 
corresponding to the foreground moving toward the right side in the drawing along with the stationary background and 
are at the same positions in the frames. In FIG. 42, the uncovered background area is included. 
[0157] In FIG. 42, it can be supposed that the object corresponding to the foreground is a rigid body and is moving 

30 at a uniform speed. Since the object con^esponding to the foreground Is moving to be displayed displaced to the right 
^ by 4 pixels in a next frame, the amount of movement v of the foreground Is defined as 4. 

[0158] For example, the foreground component of the leftmost pixel of a frame #n-1 In FIG. 42 con'espondlng to a 
first shutter timeA^ after the shutter is opened is F13A/, and the foreground component of the second pixel from the 
leftmost in FIG. 42 corresponding to a second shutter timeA/ after the shutter Is opened is also F13/v. The foreground 

^ component of the third pixel from the leftmost in FIG. 42 corresponding to a third shutter timeA/ after the shutter is 
opened and the foreground component of the fourth pixel from the leftmost in FIG. 42 con'esponding to a fourth shutter 
tImeA/ after the shutter is opened are F1 3A^. 

[0159] The foreground component of the second pixel from the leftmost of the frame #n-1 in FIG. 42 corresponding 
to the first shutter time/v after the shutter Is opened Is F14/v, and the foreground component of the third pixel from the 
40 leftmost in FIG. 42 corresponding to the second shutter time/v after the shutter is opened is also F14/v. The foreground 
component of the third pixel from the leftmost in FIG. 42 corresponding to the first shutter time/v after the shutter is 
opened is F15/v. 

[0160] Since an object conresponding to the background is stationary, the background components of the leftmost 
pixel of the frame #n*1 in FIG. 42 conresponding to the second to fourth shutter time/v after the shutter is opened are 
45 B25/V. The background components of the second pixel from the leftmost of the frame #n-1 in FIG. 42 corresponding 
to the third and fourth shutter time/v after the shutter is opened are B26/v.The background component of the third pixel 
from the leftmost of the frame #n-1 In FIG. 42 conresponding to the fourth shutter time/v after the shutter is opened is 
S27N. 

[0161] In the frame #n-1 of FIG. 42, the first, second and third pixels from the leftmost belong to the mixed area that 
so is the uncovered background area. 

[0162] The fourth to twelfth pixels from the leftmost In the frame #n-1 In FIG. 42 belong to the foreground. The 
foreground components of the frame are one of F13/V to F24/V. 

[0163] The first, second, third and fourth pixels from the leftmost in the frame #n In FIG. 42 belong to the background 
area and the pixel values thereof are B25 to B28, respectively. 
55 [0164] Since it can be supposed that the object corresponding to the foreground is a rigid body and is moving at an 
uniform speed and the foreground image is moving to be displayed displaced to the right by 4 pixels in a next frame, 
the foreground component of the fifth pixel from the leftmost of the frame #n in FIG. 42 corresponding to the first shutter 
time/v after the shutter is opened is F1 3/v, and the foreground component of the sixth pixel from the leftmost in FIG. 
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42 corresponding to the second shutter time/v after the shutter is opened is also F13A/. The foreground component of 
the seventh pixel from the leftmost In FIG. 42 corresponding to the third shutter tIme/V after the shutter is opened and 
the foreground component of the eighth pixel from the leftmost In FIG. 42 con'esponding to the fourth shutter time/v 
after the shutter is opened are F13A/. 
5 [0165] The foreground component of the sixth pixel from the leftmost of the frame #n in FIG. 42 corresponding to 
the first shutter timeA/ after the shutter is opened is F14/v, and the foreground component of the seventh pixel from 
the leftmost In FIG. 42 corresponding to the second shutter WmeN after the shutter is opened is also F14/v. The fore- 
ground component of the eighth pixel from the leftmost In FIG. 42 corresponding to the first shutter t\meN after the 
shutter is opened is F15/v. 

10 [0166] Since the object corresponding to the bacl<ground is stationary, the background components of the fifth pixel 
from the leftmost of the frame #n In FIG. 42 corresponding to the second to the fourth shutter time/v after the shutter 
is opened are B29/v, The background components of the sixth pixel from the leftmost of the frame #n in FIG. 42 
corresponding to the third and the fourth shutter time/v after the shutter is opened are B30/V. The background compo- 
nents of the seventh pixel from the leftmost of the frame #n in FIG. 42 conresponding to the fourth shutter time/V after 

IS the shutter is opened are B31/V. 

[0167] In the frame #n of FIG. 42, the fifth to seventh pixels from the leftmost belong to the mixed area that Is the 
uncovered background area. 

[0168] The eighth to twelfth pixels from the leftmost of the frame #n in FIG. 42 belong to the foreground area. In the 
foreground area of the frame #n, the values corresponding to the shutter tIme/v are one of F13/v to F20/v. 
20 [01 69] The leftmost to eighth pixels from the leftmost of a frame #n+1 in FIG. 42 belong to the background area, and 
the pixel values thereof are B25 to B32, respectively. . 

[0170] Since it can be supposed that the object corresponding to the foreground is a rigid body and Is moving at an 
unifomi speed and the foreground image is moving to be displayed displaced to the right by 4 pixels in a next frame, 
the foreground component of the ninth pixel from the leftmost of the frame #n+1 in FIG. 42 corresponding to the first 

25 Shutter time/v after the shutter is opened is F1 3/v, and the foreground component of the tenth pixel from the leftmost 
in FIG. 42 corresponding to a second shutter time/v after the shutter Is opened is also F1 3/v. The foreground component 
of the eleventh pixel from the leftmost in FIG. 42 corresponding to the third shutter time/v after the shutter is opened 
and the foreground component of the twelfth pixel from the leftmost In FIG. 42 corresponding to the fourth shutter time/ 
V after the shutter is opened are F13/v. 

30 [0171] The foreground component of the tenth pixel from the leftmost of the frame #n+1 In FIG. 42 corresponding to 
^ the first shutter time/v after the shutter Is opened is F14/v, and the foreground component of the eleventh pixel from 
the leftmost In FIG. 42 corresponding to the second shutter time/v after the shutter is opened is also F14/v. The fore- 
/ ground component of the twelfth pixel from the leftmost in FIG. 42, corresponding to the first shutter tIme/v after the 
shutter is opened Is F15/v. 

^ [01 72] Since the object corresponding to the background Is stationary, the background components of the ninth pixel 
from the leftmost of the frame #n+1 in FIG. 42 corresponding to the second to the fourth shutter tlmeA^ after the shutter 
Is opened are B33/v. The background components of the tenth pixel from the leftmost of the frame #n+1 in FIG. 42 
corresponding to the third and the fourth shutter time/v after the shutter Is opened are B34/v. The background compo- 
nent of the eleventh pixel from the leftmost of the frame #n+1 in FIG. 42 corresponding to the fourth shutter time/v after 

^0 the shutter Is opened is B35/v 

[0173] In the frame #n+1 of FIG. 42, the ninth to eleventh pixels from the leftmost belong to the mixed area that is 
the uncovered background area. 

[01 74] The twelfth pixel from the leftmost of the frame #n+1 in FIG. 42 belongs to the foreground. In the foreground 
area of the frame #n+1 , the foreground components con^spondlng to the shutter time/v are one of F1 3/v to F1 6/v. 
« [0175] FIG. 43 is a model diagram of an image obtained by extracting the foreground components from the pixel 
values shown in FIG. 42. 

[0176] Returning to FIG. 27, the area specifying unit 103 generates flags indicating which of the foreground area, 
the background area, the covered background area or the uncovered background area correspond to the respective 
pixels, using a plurality of pixel values, and then, supplies them to the mixture ratio calculator 1 04 and the motion blur 
so adjusting unit 1 06 as the area infonnation. 

[01 77] The mixture ratio calculator 1 04 calculates the mixture ratios a for each pixel included in the mixed area on 
the basis of the pixel values from a plurality of frames and the area infomiation. and supplies the calculated mixture 
ratio a to the foreground/background separator 1 05. 

[0178] The foreground/background separator 105 extracts the foreground component Image having only the fore- 
55 ground components on the basis of the pixel values from a plurality of frames, the area Infomiation and the mixture 
ratio a and supplies it to the motion blur adjusting unit 106. 

[0179] The motion blur adjusting unit 106 adjusts the amount of motion blur included in the foreground component 
image on the basis of the foreground component image supplied from the foreground/background separator 1 05, the 
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motion vector supplied from the motion detector 102 and the area Infomnation supplied from the area specifying unit 
103 and then outputs the foreground component image in which the motion blur is adjusted. 
[0180] Referring to the flowchart of FIG. 44, the processing of adjusting the amount of motion blur by means of the 
separation server 11 will be explained. In the step S11, the area specifying unit 103 perfomis the area specifying 
5 processing for generating the area information indicating to which of the foreground area, the background area, the 
covered background area and the uncovered background area that each pixel of the Input Image belongs on the basis 
of the input Image. Details of the area specifying processing will be explained later The area specifying unit 1 03 supplies 
the generated area Infomiation to the mixture ratio calculator 1 04. 

[0181] Further, In step S11 , the area specifying unit 103 may generate the area infonmation indicating to which of 
10 the foreground area, the background area and the mixed area (the covered background area and the uncovered back- 
ground area are not distinguished) that each pixel of the input image belongs on the basis of the input image. In this 
case, the foreground/background separator 1 05 and the motion blur adjusting unit 106 detemiine whether the mixed 
area is the covered background area or the uncovered background area on the basis of the direction of the motion 
vector. For example, when the order of the foreground area, the background area and the mixed area are sequentially 
IS arranged for the direction of the motion vector, it Is detennined that the mixed area Is the covered background area, 
when the order of the background area, the mixed area and the foreground area are sequentially arranged In the 
direction of the motion vector, it is determined that the mixed area Is the uncovered background area. 
[0182] In step S12, the mixture ratio calculator 104 calculates the mixture ratio a for each pixel included in the mixed 
area on the basis of the Input image and the area infomiation. Details of the mixture ratio calculating processing will 
20 be given later. The mixture ratio calculator 104 supplies the calculated mixture ratio a to the foreground/background 
separator 1 05. 

[0183] In step SI 3. the foreground/background separator 105 extracts the foreground components from the Input 
image on the basis of the area information and the mixture ratio a to supply them to the motion blur adjusting unit 1 06 
as the foreground component image. 

25 [0184] In step SI 4, the motion blur adjusting unit 106 generates units of processing which specify the positions of 
the image in pixels which are continuously arranged In the moving direction and which correspond to any of the un- 
covered background area, the foreground area and the covered background area on the basis of the motion vector 
and the area infomiation, and adjusts the amount of motion blur included in the foreground components corresponding 
to the units of processing. The processing details of adjusting the amount of motion blur will be explained later. 

30 [0185] In step S1 5, the separation server 11 detemnines whether the processing is finished for the whole screen or 
^ not, and if it is determined that the processing is not finished for the whole screen, the procedure returns to step SI 4, 
and the process of adjusting the amount of motion blur for the foreground components con'esponding to the unit of 
processing is repeated. 

[0186] In step SI 5, if it is detennined that the processing is finished for the whole screen, the process ends. 
35 - [0187] LIkethis, separation server 11 can separate the foreground and the background to adjust the amount of motion 
blur included the foreground. That is, the separation server 11 can adjust the amount of motion blur included in the 
sample data that are the pixel values of pixels of the foreground. 

[0188] Now, the respective configurations of the area specifying unit 1 03, the mixture ratio calculator 1 04, the fore- 
ground/background separator 1 05 and the motion blur adjusting unit 106 will be explained. 

40 [0189] FIG. 45 is a block diagram showing an example of configuration of the area specifying unit 103. The area 
specifying unit 103 of which configuration is shown in FIG. 45 does not use the motion vector. A frame memory 201 
stores the input image In a frame unit. When the target of processing Is a frame #n, the frame memory 201 stores a 
frame #n-2 two frames ahead of the frame #n. a frame #n-1 one frame ahead of the frame #n, a frame #n+1 one frame 
behind the frame #n and the frame #n+2 two frames behind the frame #n. 

45 [0190] A stationary/moving detemnining portion 202-1 reads out from the frame memory 201 the pixel value of the 
pixel in the frame #n+2 located at the same position as the position of the Image in the pixel that Is a target of the area 
specification in the frame #n and the pixel value of the pixel in the frame #n+1 located at the same position as the 
position of the image in the pixel that is also a target of the area specification In the frame #n, to calculate the absolute 
value of the difference between the read-out pixel values. The stationary/moving detemnining portion 202-1 detemnines 

50 whether the absolute value of the difference between the pixel value in the frame #n+2 and the pixel value in the frame 
#n+1 Is greater than the pre-set threshold value Th or not and supplies the stationary/moving detennlnatlon Indicating 
motion status to the area determining portion 203-1 if it Is detennined that the absolute value of the difference is greater 
than the threshold value Th,. If It Is detennined that the absolute value of the difference between the pixel value in the 
frame #n+2 and the pixel value in the frame #n+1 is not greater than the threshold value Th, the stationary/moving 

55 determining portion 202-1 supplies the stationary/moving detennination Indicating stationary status to the area deter- 
mining portion 203-1, 

[01 91 ] A stationary/moving detemiining portion 202-2 reads out from the frame memory 201 the pixel value of pixel 
in the frame #n+1 located at the same position as the position of the image in the pixel that is a target of the area 
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specification in the franne #n and the pixei value of pixel that is a target of the area specification in the frame #n, to 
calculate the absolute value of the difference between the pixei values. The stationary/moving detenmining portion 
202-2 determines whether the absolute value of the difference between the pixel value in the frame #n-»-1 and the pixel 
value In the frame #n is greater than the pre-set threshold value Th or not and supplies the stationary/moving deter- 

5 mlnatlon Indicating motion status to the area detemilning portion 203-1 and the area detenmining portion 203-2 if it is 
determined that the absolute value of the difference between the pixel values is greater than the threshold value Th.. 
If it is determined that the absolute value of the difference between the pixel value of the pixel in the frame #n+1 and 
the pixel value of pixel in the frame #n is not greater than the threshold value Th, the stationary/moving determining 
portion 202-1 supplies the stationary/moving detemnination indicating stationary status to the area detemiining portion 

10 203-1 and the area detemnining portion 203-2. 

[0192] The stationary/moving detemiining portion 202-3 reads out from the frame memory 201 the pixel value of 
pixel that is a target of the area specification in the frame #n and the pixel value of pixel in the frame #n-1 located at 
the same position as the position in the image of the pixei that Is a target of the area specification In the frame #n, to 
calculate the absolute value of the difference between the pixel values. The stationary/moving determining portion 

IS 202-3 determines whether the absolute value of the difference between the pixel value in the frame #n and the pixel 
value in the frame #n-1 is greater than the pre-set threshold value Th or not and supplies the stationary/moving deter- 
mination indicating motion status to the area detemiining portion 203-2 and the area determining portion 203-3 if it is 
detemnined that the absolute value of the difference between the pixel values is greater than the threshold value Th,. 
If it is determined that the absolute value of the difference between the pixel value of pixel in the frame #n and the pixel 

20 value of pixel in the frame #n-1 is not greater than the threshold value Th, the stationary/moving detemiining portion 
202-3 supplies the stationary/moving detemni nation indicating stationary status to the area detemiining portion 203-2 
and the area detemnining portion 203-3. 

[0193] The stationary/moving detemrtlning portion 202-4 reads out from the frame memory 201 the pixel value of 
pixel in the frame #n-1 located at the same position as the position In the image of the pixel that is a target of the area 

25 specification in the frame #n and the pixel value of pixel in the frame #n-2 located at the same position as the position 
in the image of the pixel that is a target of the area specification in the frame #n, to calculate the absolute value of the 
difference between the read-out pixel values. The stationary/moving determining portion 202-4 determines whether 
the absolute value of the difference between the pixel value in the frame #n-1 and the pixel value in the frame #n-1 is 
greater than the pre-set threshold value Th or not and supplies the stationary/moving determination indicating motion 

30 status to the area detemiining portion 203-3 if It is determined that the absolute value of the difference is greater than 
the threshold value Th,. If it is determined that the absolute value of the difference between the pixel value of pixel in 
the frame #n-1 and the pixel value of pixel in the frame #n-2 is not greater than the threshold value Th, the stationary/ 
/^ovtng determining portion 202-4 supplies the stationaryAnovlng determination indicating stationary status to the area 
detemiining portion 203-3. 

35 ^ [0194] When the stationary/moving determination supplied from the stationary/moving determining portion 202-1 
indicates stationary status and the stationary/moving determination supplied from the stationary/moving determining 
portion 202-2 indicates motion status, the area detemiining portion 203-1 detenmines that the pixel being a target of 
the area specification in the frame #n belongs to the uncovered background area and sets "1" Indicating that the pixel 
belongs to the uncovered bacl<ground area to the uncovered background area detemninating flag corresponding to the 

40 pixel of which area is determined, 

[0195] When the stationary/moving determination supplied from the stationary/moving detemiining portion 202-1 
Indicates motion status or the stationary/moving detennlnatlon supplied from the stationary/moving determining portion 
202-2 indicates stationary status, the area detemiining portion 203-1 detemiines that the pixel being a target of the 
area specification in the frame #n does not belong to the uncovered background area and sets "0" Indicating that the 

45 pixel does not belong to the uncovered background area to the uncovered background area detemiinating flag corre- 
sponding to the pixel of which area Is determined. 

[0196] The area determining portion 203-1 supplies the uncovered background area detemiinating flag to which "1" 

or "0" is set as described by the above to the frame memory storing determinating flag 204. 

[0197] When the stationary/moving detemnination supplied from the stationary/moving determining portion 202-2 

50 indicates stationary status and the stationary/moving determination supplied from the stationary/moving determining 
portion 202-3 indicates stationary status, the area detemiining portion 203-2 detemiines that the pixel being a target 
of the area specification in the frame #n belongs to the stationary area and sets "1" indicating that the pixel belongs to 
the stationary area to the stationary area determinating flag corresponding to the pixel of which area is detennined. 
[0198] When the stationary/moving determination supplied from the stationary/moving determining portion 202-2 

55 indicates motion status or the stationary/moving determination supplied from the stationary/moving determining portion 
202-3 indicates motion status, the area determining portion 203-2 detennines that the pixel being a target of the area 
specification in the frame #n does not belong to the stationary area and sets "0" indicating that the pixel does not belong 
to the stationary area to the stationary area detemnlnatlng flag corresponding to the pixel of which area Is detemilned. 
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[0199] The area determining portion 203-2 supplies the stationary area detemiinating flag to which "1 " or "0" is set 
as described by the above to the frame memory storing detemiinating flag 204. 

[0200] When the stationary/moving detemninatlon supplied from the stationary/moving detemninlng portion 202-2 
indicates motion status and the stationary/moving determination supplied from the stationary/moving determining por- 

5 tlon 202-3 indicates motion status, the area detemilning portion 203-2 detemilnes that the pixel being a target of the 
area specification in the frame #n belongs to the moving area and sets "1" indicating that the pixel belongs to the 
moving area to the moving area determinating flag comesponding to the pixel of which area Is detemiined. 
[0201] When the stationary/moving determination supplied from the stationary/moving determining portion 202-2 
Indicates stationary status or the stationary/moving determination supplied from the stationary/moving determining 

10 portion 202-3 indicates stationary status, the area detemilning portion 203-2 detemilnes that the pixel being a target 
of the area specification in the frame #n does not belong to the moving area and sets "0" indicating that the pixel does 
not belong to the moving area to the moving area detemiinating flag conresponding to the pixel of which area Is deter- 
mined. 

[0202] The area detennining portion 203-2 supplies the moving area detemiinating flag to which "1 " or "0" Is set as 

15 described by the above to the frame memory storing determinating flag 204. 

[0203] When the stationary/moving detennlnation supplied from the stationary/moving detennining portion 202-3 
indicates motion status and the stationary/moving detemiination supplied from the stationary/moving determining por- 
tion 202-4 Indicates stationary status, the area determining portion 203-3 detemfiines that the pixel being a target of 
the area specification in the frame #n belongs to the covered background area and sets "1" indicating that the pixel 

20 belongs to the covered bacl<ground area to the covered bactcground area determinating flag corresponding to the pixel 
of which area is detemiined. 

[0204] When the stationary/moving detemii nation supplied from the stationary/moving detennining portion 202-3 
indicates stationary status or the stationary/moving detennlnation supplied from the stationary/moving determining 
portion 202-4 Indicates motion status, the area detennining portion 203-2 detennlnes that the pixel being a target of 
25 the area specification in the frame #n does not belong to the covered bacltground area and sets "0" Indicating that the 
pixel does not belong to the covered bacl^ground area to the covered background area detemiinating flag corresponding 
to the pixel of which area is determined. 

[0205] The area determining portion 203-3 supplies the covered baclcground area detemiinating flag to which "1 " or 
"0" is set as described by the above to the frame memory storing detemiinating flag 204. 

30 [0206] The frame memory storing detemiinating flag 204 stores the uncovered bacl<ground area detemiinating flag 
supplied from the area detennining portion 203-1 , the stationary area detemiinating flag supplied from the are deter- 
mining portion 203-2, the moving area detenninating flag supplied from the area detennining portion 203-2 and the 
^ covered bac(<ground area detenninating flag supplied from the area detennining portion 203-3, respectively 

[0207] The frame memory storing detenninating flag 204 supplies the uncovered bacicground area determinating 

35-' flag, the stationary area detenninating flag, the moving area detemiinating flag and the covered bacl<ground area 
determinating flag stored therein to a synthesizer 205. The synthesizer 205 generates the area infomiation indicating 
that each pixel belongs to any of the uncovered background area, the stationary area, the moving area and the covered 
background area on the basis of the uncovered background area detemiinating flag, the stationary area determinating 
flag, the moving area detenninating flag and the covered background area determinating flag supplied from the frame 

40 memory storing determinating flag 204 and then supplies it to the frame memory storing detenninating flag 206. 

[0208] The frame memory storing detemiinating flag 206 stores the area infomiation supplied from the synthesizer 
205 and outputs the stored area infomiation. 

[0209] Next, referring to FIQs. 46 to 50, an example of processing by the area specifying unit 1 03 will be explained. 
[0210] When the object corresponding to the foreground is moving, the position on the screen of the image corre- 
45 spending to the object varies every frame. As shown in FIG, 46, the image con-esponding to the object located at a 
position indicated by Yn{x, y) in the frame #n is located at Yn+1(x, y) in the frame #n+1 . 

[0211] FIG. 22 is a model diagram in which the pixel values of pixels being adjacent In a row in the moving direction 
of the image corresponding to the foreground object are expanded In the time direction. For example, when the moving 
direction of the image corresponding to the foreground object is horizontal on the screen, the model diagram in FIG. 
50 47 shows a model in which the pixel values of pixels being adjacent In one line are developed in the time direction. 
[0212] In FIG. 47, the lines in the frame #n are the same ais those In the frame #n+1 . 

[0213] The foreground components corresponding to the object included In the second to the thirteenth pixels from 
the leftmost in the frame #n are included In the sixth to the seventeenth pixels from the leftmost In the frame #n+1 . 
[0214] In the frame #n, pixels belonging to the covered background area are the eleventh to thirteenth pixels from 
55 the leftmost and pixels belonging to the uncovered background area are the second to fourth pixels from the leftmost. 
In the frame #n+1 , pixels belonging to the covered background area are the fifteenth to seventeenth pixels from the 
leftmost and pixels belonging to the uncovered background area are the sixth to eighth pixels from the leftmost. 
[0215] In the example shown in FIG. 47, since the foreground components included in the frame #n Is moved by 4 
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pixels in the frame #n-i-1 , the amount of movement v is defined as 4. The virtuai division number is set at 4 corresponding 
to the amount of movement v. 

[021 6] Next, variation of the pixel values of pixels belonging to the mixed area in front or back of the indicated frame 
will be explained. 

5 [021 7] In the frame #n that is shown In FIG. 48 and in which the background is stationary and the amount of movement 
V of the foreground is 4. pixels belonging to the covered background area are the fifteenth to seventeenth pixels from 
the leftmost. Since the amount of movement v is 4, the fifteenth to seventeenth pixels in the frame #n-1 one frame 
ahead include only the background components and belong to the background area. Further, the fifteenth to seven- 
teenth pixels in the frame #n-2 further one frame ahead Include only the background components and belong to the 

10 background area. 

[021 8] Here, since the object corresponding to the background is stationary, the pixel value of the fifteenth pixel from 
the leftmost in the frame #n-1 is not changed from the pixel value of the fifteenth pixel from the leftmost in the frame 
#n-2. Similarly, the pixel value of the sixteenth pixel from the leftmost in the frame #n-1 is not changed from the pixel 
value of the sixteenth pixel from the leftmost in the frame #n-2 and the pixel value of the seventeenth pixel from the 

15 leftmost in the frame #n*1 is not changed from the pixel value of the seventeenth pixel from the leftmost In the frame #n-2. 
[0219] That Is, since pixels in the frame #n-1 and the frame #n-2 corresponding to the pixels belonging to the covered 
background area in the frame #n comprised only the background components and the pixel values thereof are not 
changed, the absolute value of the difference thereof is almost 0. Therefore, the stationary/moving determination on 
the pixels in the frame #n-1 and the frame #n-2 corresponding to pixels belonging to the mixed area in the frame #n 

20 is detemnined to be stationary by the stationary/moving detemiining portion 202-4. 

[0220] Since pixels belonging to the covered background area In the frame #n include the foreground components, 
the pixel values thereof are different from those in the case of including only the background components in the frame 
#n-1 . Therefore, the stationaryAnoving detemnlnation on the pixels belonging to the mixed area in the frame #n and 
pixels in the corresponding frame #n-1 is detemrilned to be moving by the stationary/moving detemiining portion 202-3. 

25 [0221] Like the above, when the stationary/moving determination result indicating motion status is supplied from the 
stationary/moving determining portion 202-3 and the stationary/moving determination result indicating stationary status 
is supplied from the stationary/moving determining portion 202-4, the area determining portion 203-3 determines that 
the con-esponding pixel belongs to the covered background area. 

[0222] In thef rame #n that is shown in FIG. 49 and in which the background is stationary and the amount of movement 
30 V of the foreground is 4, the pixels belonging to the uncovered background area are the second to fourth pixels from 

the leftmost. Since the amount of movement v is 4, the second to fourth pixels in the frame #n+1 one frame behind 
include only the background components and belong to the background area. Further, the second to fourth pixels in 
the frame #n+2 further one frame behind include only the background components and belong to the background area. 
[0223] Here, since the object con-esponding to the background Is stationary, the pixel value of the second pixel from 

35 - the leftmost in the frame #n+2 is not changed from the pixel value of the second pixel from the leftmost in the frame 
#n-i-1 . Similarly, the pixel value of the third pixel from the leftmost in the frame #n+2 is not changed from the pixel value 
of the third pixel from the leftmost in the frame #n+1 and the pixel value of the fourth pixel from the leftmost in the frame 
#n+2 is not changed from the pixel value of the fourth pixel from the leftmost in the frame #n+1 . 
[0224] That Is, since pixels in the frame #n+1 and the frame #n+2 con-esponding to the pixels belonging to the 

40 uncovered background area in the frame #n comprised only the background components and the pixel values thereof 
are not changed, the absolute value of the difference thereof is almost 0. Therefore, the stationary/moving detemnlnation 
on the pixels in the frame #n+1 and the frame #n+2 corresponding to pixels belonging to the mixed area in the frame 
#n is detemrilned to be stationary by the stationary/moving determining portion 202-1 . 

[0225] Since pixels belonging to the uncovered background area In the frame #n Include the foreground components, 
45 the pixel values thereof are different from those in the case of including only the background components in the frame 
#n+1. Therefore, the stationary/moving detemiination on the pixels belonging to the mixed area in the frame #n and 
pixels in the con-esponding frame #n+1 is detenninedto be moving by the stationary/moving determining portion 202-2. 
[0226] Like the above, when the stationary/moving determination result indicating motion status is supplied from the 
stationary/moving detemiining portion 202-2 and the stationary/moving determination result indicating stationary status 
50 is supplied from the stationary/moving detennlning portion 202-1 , the area detennining portion 203-1 detemilnes that 
the con-esponding pixel belongs to the uncovered background area. 

[0227] FIG. 50 shows detenninatlon conditions of the area specifying unit 1 03 in the frame #n . When it Is detemiined 
that a pixel in the frame #n-2 located at the same position as the position in the image of a pixel that is a target of 
determination in the frame #n and a pixel in the frame #n-1 located at the same position as the position in the image 
55 of the pixel that is a target of determination in the frame #n, are stationary and when it is detemiined that a pixel in the 
frame #n-1 located at the same position as the position in the image of the pixel that is a target of determination in the 
frame #n and the pixel in the frame #n are moving, the area specifying unit 1 03 detemnines that the pixel that is a target 
of detennination in the frame #n belongs to the covered background area. 
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[0228] When it is determined that a pixel in the frame #n-1 iocated at the same position as the position in the image 
of the pixei that is a target of determination in the frame #n end the pixel in the frame #n. are stationary and when it is 
determined that the pixel in the frame #n and the pixel in the frame #n+1 located at the same position as the position 
In the Image of the pixel that is a target of detemilnatlon in the frame #n are stationary, the area specifying unit 103 

5 determines that the pixel that is a target of determination in the frame #n belongs to the stationary area. 

[0229] When it is detennined that the pixel in the frame #n-1 located at the same position as the position in the image 
of the pixel that is a target of determination in the frame #n and the pixel in the frame #n, are moving and when it is 
detemnined that the pixel in the frame #n and the pixei in the frame #n+1 located at the same position as the position 
in the image of the pixel that is a target of detennnination in the frame #n are moving, the area specifying unit 103 

10 detenmlnes that the pixel that is a target of detemnlnation In the frame #n belongs to the moving area. 

[0230] When it is detennined that the pixel in the frame #n and the pixel in the frame #n+1 located at the same 
position as the position In the Image of the pixel that is a target of determination In the frame #n, are moving and when 
it is determined that the pixel In the frame #n4-1 located at the same position as the position in the image of the pixel 
that is a target of detemnination In the frame #n and the pixel In the frame #n+2 located at the same position as the 

IS position in the Image of the pixel that Is a target of detemnination in the frame #n are stationary, the area specifying 
unit 1 03 determines that the pixel that Is a target of detenmination In the frame #n belongs to the uncovered backgrou nd 
area. 

[0231] FIGs. 51 A to 51 D show examples of area specification result of the area specifying unit 103. In FIG. 51 A. a 
pixel determined to belong in the covered background area Is displayed in white color. In FIG. 51 B, a pixei determined 
20 to belong in the uncovered background area is displayed In white color. 

[0232] In FIG. 51 C, a pixel detennined to belong In the moving area is displayed in white color. In FIG. 51 D, a pixel 
determined to belong in the stationary area is displayed in white color. 

[0233] FIG. 52 shows as an image of the area infonrnation indicating the mixed area from the area Information output 

from the frame memory storing detemriinating flag 206. In FIG. 52, the pixel detemnined to belong in the covered back- 
25 ground area or the uncovered background area, that is, the pixel detennined to belong to the mixed area is displayed 
in white color. The area Information indicating the mixed area output from the frame memory storing determinating flag 
206 means a portion having texture surrounded by a portion not having texture in the mixed area and the foreground 
area. 

[0234] Next, refening to the flowchart of FIG. 53, the area specifying processing of the area specifying unit 1 03 will 
30 be explained. In step S201 , the frame memory 201 obtains Images of the frame #n-2 to the frame #n+2 Including the 
frame #n that is a target of determination. 

[0235] In step S202, the stationary/moving detenmlning portion 202-3 determines whether It is stationary or not for 
the pixel in the frame #n-1 and the pixel in the frame #n located at the same position and if it is detennined to be 
stationary, the procedure proceeds to step S203. The stationary/moving determining portion 202-2 detennines whether 

3> It Is stationary or not for the pixel in the frame #n and the pixel In the frame #n+1 located at the same position. 

[0236] In step S203, when it is detennined to be stationary for the pixel in the frame #n and the pixel in the frame 
#n+1 located at the same position, the procedure proceeds to step S204 and the area determining portion 203-2 sets 
"1" indicating the pixel belongs to the stationary area to the stationary area detemninating flag corresponding to the 
pixel of which area is determined. The area determining portion 203-2 supplies the stationary area determinating flag 

40 to the frame memory storing detennlnating flag 204 and the procedure proceeds to step S205. 

[0237] When it is determined to be moving forthe pixel in the frame #n-1 and the pixel in the frame #n position located 
at the same position in step S202 or when it is detemnined to be moving for the pixel in the frame #n and the pixel in 
the frame #n-i-1 position located at the same position in step S203, since the pixel in the frame #n does not belong to 
the stationary area, the processing in step S204 is skipped and the procedure proceeds to step S205. 

45 [0238] In step S205, the stationary/moving detemnining portion 202-3 detennines whether it is moving or not forthe 
pixel in the frame #n-1 and the pixel In the frame #n located at the same position and If It Is determined to be moving, 
the procedure proceeds to step S206. The stationary/moving determining portion 202-2 detemnines whether it is moving 
or not for the pixel In the frame #n and the pixel In the frame #n+1 located at the same position. 
[0239] In step S206, when it is determined to be moving for the pixel in the frame #n and the pixel in the frame #n+1 

50 iocated at the same position, the procedure proceeds to step S207 and the area detemnining portion 203-2 sets "1" 
indicating the pixel belongs to the moving area to the moving area detemninating flag corespondlng to the pixel of 
which area is detennined. The area detemnining portion 203-2 supplies the moving area detemninating flag to the frame 
memory storing determinating flag 204 and the procedure proceeds to step S208. 

[0240] When it is detemnined to be stationary for the pixel in the frame #n-1 and the pixel in the frame #n position 
55 located at the same position In step S205 or when it Is determined to be stationary for the pixel In the frame #n and 
the pixel in the frame #n+1 position located at the same position in step S206, since the pixel in the frame #n does not 
belong to the moving area, the processing in step S207 is skipped and the procedure proceeds to step S208. 
[0241] In step S208, the stationary/moving determining portion 202-4 detennines whether it is stationary or not for 
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the pixel in the frame #n-2 and the pixel in the frame #n-1 located at the same position and if it is determined to be 
stationary, the procedure proceeds to step S209. The stationary/moving determining portion 202-3 detennines whether 
it Is moving or not for the pixel in the frame #n-1 and the pixel in the frame #n located at the same position. 
[0242] In step S209, when It is detemiined to be moving for the pixel in the frame #n-1 and the pixel In the frame #n 
5 located at the same position, the procedure proceeds to step S210 and the area detemnining portion 203-3 sets T 
indicating the pixel belongs to the covered background area to the covered background area determinating flag cor- 
responding to the pixel of which area Is determined. The area detennining portion 203-3 supplies the covered back- 
ground area detennlnating flag to the frame memory storing detemiinating flag 204 and the procedure proceeds to 
stepS211. 

10 [0243] When It is detemiined to be moving for the pixel in the frame #n-2 and the pixel In the frame #n-1 position 
located at the same position in step S208 or when it is determined to be stationary for the pixel in the frame #n-1 and 
the pixel in the frame #n position located at the same position In step S209, since the pixel in the frame #n does not 
belong to the covered background area, the processing in step S21 0 is skipped and the procedure proceeds to step 
S211. 

15 [0244] In step S21 1 , the stationary/moving detennining portion 202-2 determines whether it is moving or not for the 
pixel in the frame #n and the pixel in the frame #n+1 located at the same position and if It Is determined to be moving, 
the procedure proceeds to step S212. The stationary/moving detennining portion 202-1 determines whether It is sta- 
tionary or not for the pixel in the frame #n+1 and the pixel in the frame #n+2 located at the same position. 
[0245] In step S212, when it is detemiined to be stationary for the pixel In the frame #n+1 and the pixel in the frame 

20 #n+2 located at the same position, the procedure proceeds to step S21 3 and the area determining portion 203-1 sets 
"1" indicating the pixel belongs to the uncovered background area to the uncovered background area detenninating 
flag corresponding to the pixel of which area Is detemiined. The area detennining portion 203-1 supplies the uncovered 
background area detennlnating flag to the frame memory storing detennlnating flag 204 and the procedure proceeds 
to step S214. 

25 [0246] When it is detemiined to be stationary for the pixel in the frame #n and the pixel in the frame #n+1 position 
located at the same position in step S211 or when it is determined to be moving for the pixel in the frame #n+1 and 
the pixel in the frame #n+2 position located at the same position in step S212, since the pixel in the frame #n does not 
belong to the uncovered background area, the processing in step S213 is skipped and the procedure proceeds to step 
S214. 

30 [0247] In step S21 4, the area specifying unit 1 03 detennines whether area specification has been pert onned for all 
the pixels in the frame #n or not and if it is detemnined that the area specification has not been perfonned for ail the 
pixels in the frame #n , the procedure returns to step S202 and the area specifying processing is repeated for other pixels. 
^ [0248] In step S21 4, if it is detenrnined that the area specification has been perfonned for ail the pixels in the frame 
" #n, the procedure proceeds to step S21 5 and the synthesizer 205 generates the area infonnatlon indicating the mixed 

3« area on the basis of the uncovered background area detenninating flag and thecovered background area determinating 
flag stored in the frame memory storing detenninating flag 204, generates the area infonnation indicating that each 
pixel belongs to which of the uncovered background area, the stationary area, the moving area and the covered back- 
ground area and sets the generated area Infonnation in the frame memory storing detenninating flag 206. Then, the 
processing ends. 

40 [0249] Like the above, the area specifying unit 1 03 can generate the area infonnation indicating that the each pixel 
included in the frame belongs to the moving area, the stationary area, the uncovered background area or the covered 
background area. 

[0250] Further, the area specifying unit 1 03 may generate the area Infonnation corresponding to the mixed area by 
applying logical sum to the area information con^esponding to the uncovered background area and covered background 
45 area and may generate the area information comprised of flags Indicating that the each pixel included in the frame 
belongs to the moving area, the stationary area or the mixed area. 

[0251] When the object con^esponding to the foreground has texture, the area specifying unit 1 03 can specify the 

moving area more accurately. 

[0252] The area specifying unit 1 03 can output the area infonnation indicating the moving area as the area infonnation 
so indicating the foreground area and the area Infonnation Indicating the stationary area as the area infonnation indicating 
the background area. 

[0253] Further, although It has been explained that the object corresponding to the background is stationary, even 
when the image con'esponding to the background area includes motion, the area specifying processing described 
above can be applied. For example, when an Image corresponding to the background area is moving constantiy, the 
S5 area specifying unit 1 03 shifts the whole image corresponding to this movement and processes it similarly to the case 
that the object corresponding to the background is stationary. Further, when an image corresponding to the background 
area includes other movements locally, the area specifying unit 103 selects pixels con'esponding to the movements 
and performs the aforementioned processing. 
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[0254] FIG. 54 is a block diagram illustrating another example of configuration of the area specifying unit 103. The 
area specifying unit 1 03 shown in FIG . 54 does not use the motion vector. A background image generator 301 generates 
the background image corresponding to the Input image and supplies the generated background image to a binary 
object Image extracting portion 302. The background Image generator 301 extracts, for example, an Image object 
corresponding to the object of the background included In the Input image to generate the background Image. 
[0255] An example of a mode! in which the pixel values of pixels being adjacent in a row in the moving direction of 
an image con-esponding to the foreground object are expanded in the time direction Is shown in FIG. 55. For example, 
when the moving direction of the image conresponding to the foreground object is horizontal on the screen, the model 
diagram shown in FIG. 55 shows a model in which the pixel values of pixels being adjacent in one line are expanded 
in the time direction. 

[0256] in FIG. 55, a line in a frame #n is the same as that In a frame #n-1 and a frame #n+1 . 
[0257] In the frame #n, the foreground components corresponding to the object Included in the sixth to seventeenth 
pixels from the leftmost are included in the second to thirteenth pixels from the leftmost in the frame #n-1 and in the 
tenth to twenty first pixels from the leftmost in the frame #n+1 . 

[0258] In the frame #n-1 , the pixels belonging to the covered background area are the eleventh to thirteenth pixels 
from the leftmost and the pixels belonging to the uncovered background area are the second to fourth pixels from the 
leftmost. In the frame #n, the pixels belonging to the covered background area are the fifteenth to seventeenth pixels 
from the leftmost pixels belonging to the uncovered background area are the sixth pixels to eighth pixels. In the frame 
#n+1 , the pixels belonging to the covered background area are the nineteenth to twenty first pixels from the leftmost 
and the pixels belonging to the uncovered background area are the tenth to twelfth pixels from the leftmost. 
[0259] In the frame #n-1 , the pixels belonging to the background area are the first pixel and the fourteenth to twenty 
first pixels from the leftmost, in the frame #n. the pixels belonging to the background area are the first to fifth pixels 
and the eighteenth to twenty first pixels from the leftmost. In frame #n+1 , the pixels belonging to the background area 
are the first to ninth pixels from the leftmost. 

[0260] An example of the background image con'esponding to the example of FIG. 55 which Is generated from 
background generator 301 Is shown in FIG. 56. The background image Is comprised of pixels corresponding to the 
background object and does not include the image components corresponding to the foreground object. 
[0261] The binary object Image extracting portion 302 generates the binary object Image on the basis of the corre* 
lation between the background image and the Input image and supplies the generated binary object image to a time 
change detector 303. 

[0262] FIG. 57 is a block diagram showing configuration of the binary object Image extracting portion 302. A corre- 
lation value calculator 321 calculates the con-elation between the input Image and the background image supplied from 
the background image generator 301 and generates and supply the correlation value to a threshold value processor 
322. 

[0263] The correlation value calculator 321 applies equation (4) to, for example, 3x3 blocks in the background Image 
where X4 is centered as shown in FIG. 58A and 3x3 blocks in the input image, corresponding to the blocks in the 
background Image, where Y4 is centered as shown In FIG. 58B to calculate the congelation value corresponding to Y4. 
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[0264] The correlation value calculator 321 supplies the correlation value calculated for the respective pixels as 
described by the above to the threshold vale processor 322. Further, the correlation value calculator 321 may apply 
equation (7) to, for example, 3x3 blocks in the background image where X4 is centered as shown in FIG. 59 A and 
3x3 blocks in the input image, corresponding to the blocks in the background image, where Y4 is centered as shown 
s in FIG. 59B to calculate the absolute value of difference corresponding to Y4. 



[0265] The correlation value calculator 321 supplies the absolute value of the difference calculated by the process 
described above as the correlation value to the threshold value processor 322. 

[0266] The threshold value processor 322 compares the pixel value of the correlating image to the threshold value 
IS thO. sets 1 to the pixel value of the binary object image when the conrelation value is not greater than the threshold 
value thO, sets 0 to the pixel value of the binary object Image when the correlation value is greater than the threshold 
value thO and outputs the binary object image to which pixel value 0 or 1 is set. The threshold value processor 322 
may previously store the threshold value thO or may use the externally input threshold value thO. 
[0267] FIG. 60 shows an example of a binary object image corresponding to the model of the Input image shown in 
20 FIG. 55. in the binary object image, 0 is set to the pixel value of pixel that has a high correlation to the background image. 
[0268] FIG. 61 is a block diagram showing a configuration of the time change detector 303. When perfonming the 
area detenmination for the pixels in the frame #n. the frame memory 341 stores the binary object image of the frame 
#n-1 , the frame #n and the frame #n+1 supplied from the binary object image extracting portion 302. 
[0269] The area detennining portion 342 detennines area for each pixel in the frame #n on the basis of the binary 
25 object image of the frame #n-1 , the frame #n and the frame #n+1 stored in the frame memory 341 to generate and 
output the area Infomation. 

[0270] FIG. 62 is a diagram illustrating a determination process of the area determining portion 342. When the indi- 
cated pixel of the binary object image In the frame #n is 0, the area determining portion 342 determines that the indicated 
pixel in the frame #n belongs to the background area. 

30 [0271 ] When the indicated pixel of the binary object image in the frame #n is 1 , the indicated pixel of the binary object 
Image in the frame #n-1 is 1 and the Indicated pixel of the binary object image in the frame #n+1 Is 1 , the area determining 
portion 342 detemriines that the indicated pixel In the frame #n belongs to the foreground area. 
^ [0272] When the indicated pixel of the binary object image in the frame #n is 1 and the indicated pixel of the binary 
object image in the frame #n-1 is 0, the area determining portion 342 detemriines that the indicated pixel in the frame 

^ ^ #n belongs to the covered background area. 

[0273] When the indicated pixel of the binary object image in the frame #n is 1 and the indicated pixel of the binary 
object image in the frame #n+1 Is 0, the area detemilning portion 342 detennines that the Indicated pixel in the frame 
#n belongs to the uncovered background area. 

[0274] FIG. 63 shows an example of the time change detector 303 perfomiing determination process with respect 
40 to the binary object image corresponding to the model of the Input image shown in FIG. 55. Since the pixel In the frame 
#n corresponding to the binary object image is 0, the time change detector 303 determines that the first to fifth pixels 
from the leftmost in the frame #n belong to the background area. 

[0275] Since the pixel in the frame #n of the binary object Image is 1 and the corresponding pixel In the frame #n+1 
is 0, the time change detector 303 detemriines that the sixth to ninth pixels from the leftmost belong to the uncovered 
45 background area. 

[0276] Since the pixel In the frame #n of the binary object image is 1 , the corresponding pixel in the frame #n-1 is 1 
and the corresponding pixel in the frame #n+1 is 1 , the time change detector 303 determines that the tenth to thirteenth 
pixels from the leftmost belong to the foreground area. 

[0277] Since the pixel in the frame #n of the binary object image is 1 and the corresponding pixel in the frame #n-lis 
50 0, the time change detector 303 determines that the fourteenth to seventeenth pixels from the leftmost belong to the 
covered background area. 

[0278] Since the corresponding pixel in the frame #n of the binary object Image is 0, the time change detector 303 
determines that the eighteenth to twenty first pixels from the leftmost belong to the background area. 
[0279] Next, referring to a flowchart of FIG. 64, the area specifying processing of the area determining unit 103 will 
55 be explained. In step S301 , the background Image generator 301 of the area detemnintng unit 103 extracts, for example, 
the image object corresponding to the background object Included in the input Image on the basis of the input image 
to generate the background image and supplies the generated background image to the binary object image extracting 
portion 302. 
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[0280] In step S302, the binary object image extracting portion 302 calculates the correlation value between the input 
Image and the background image supplied from the background Image generator 301 . for example, by using calcula- 
tions which were explained by referring to FIG. 58A and FIG. 58B. In step S303, the binary object image extracting 
portion 302 calculates the binary object image from the correlation value and the threshold value thO, for example, by 
5 comparing the correlation value with the threshold value thO. 

[0281] In step S304, the time change detector 303 performs the area detennlning processing to complete the process- 
ing. 

[0282] Referring to a flowchart of FIG. 65, the details of the area determining processing corresponding to step S304 
will be explained. In step S321 , the area detemiining portion 342 of the time change detector 303 determines whether 

10 the indicated pixel In the frame #n stored in the frame memory 341 is 0 or not and if it is determined that the indicated 
pixel in the frame #n Is 0, the procedure proceeds to step S322. Then, the area determining portion 342 determines 
that the noticed pixel In the frame #n belongs to the background area to complete the processing. 
[0283] In step S321 . if it Is detemnined that the indicated pixel in the frame #n is 1 , the procedure proceeds to step 
S323. The area detemiining portion 342 of the time change detector 303 determines whether the indicated pixel in the 

IS frame #n stored in the frame memory 341 is 1 and the corresponding pixel in the frame #n-1 is 0 or not, and if it is 
detemnined that the Indicated pixel In the frame #n Is 1 and the corresponding pixel In the frame #n-1 is 0, the procedu re 
proceeds to step S324. Then, the area detemninlng portion 342 detemiines that the indicated pixel In the frame #n 
belongs to the covered background area to finish the processing. 

[0284] In step S323, if it Is determined that the indicated pixel In the frame #n is 0 or the corresponding pixel In the 

20 frame #n-1 is 1 . the procedure proceeds to step S325. The area detemiining portion 342 of the time change detector 
303 determines whether the indicated pixel in the frame #n stored In the frame memory 341 is 1 and the corresponding 
pixel In the frame #n-i-1 is 0 or not, and if it is detemnined that the noticed pixel in the frame #n is 1 and the con^spondlng 
pixel In the frame #n+1 is 0, the procedure proceeds to step S326. Then, the area detemninlng portion 342 detennlnes 
that the indicated pixel in the frame #n belongs to the uncovered background area and finishes the processing. 

25 [0285] In step S325, if it Is detennlned that the Indicated pixel in the frame #n is 0 or the corresponding pixel in the 
frame #n+1 Is 1 , the procedure proceeds to step S327. The area determining portion 342 of the time change detector 
303 detemiines that the noticed pixel in the frame #n belongs to the foreground area and finishes the processing. 
[0286] Like the above, the area specifying unit 1 03 can specify which of the foreground area, the background area, 
the covered background area and the uncovered background area that the pixels of the Input Image belong on the 

30 basis of the correlation value between the Input Image and the corresponding background Image, and generates the 
area Infomnation corresponding to the specification result. 

' [0287] FIG. 66 is a block diagram showing other configuration of the area specifying unit 103. The area specifying 
unit 1 03 shown In FIG, 66 uses the motion vector supplied from the motion detector 1 02 and the positional infonnatlon 
thereof. Portions equal to those in FIG. 54 are Indicated by the same reference numerals and explanation thereof will 

35 be omitted. 

[0288] A robust processing portion 361 generates a binary object image of which robust processing Is perfonried on 
the basis of the binary object image of N frames supplied from the binary object Image extracting portion 302 and 
outputs it to the time change detector 303. 

[0289] FIG. 67 is a block diagram Illustrating a configuration of the robust processing portion 361 . A motion compen- 
^0 sator 381 compensates for motion of the binary object Image of N frames on the basis of the motion vector supplied 
from the motion detector 102 and the positional information thereof, and outputs the binary object image of whteh 
motion Is compensated to a switch 382. 

[0290] Referring to examples of FIG. 68 and FIG. 69, a motion compensation process of the motion compensator 
381 will be explained. For example, when an area In a frame #n is detemnined. If the binary object image of a frame 
45 #n-1, a frame #n and a frame #n+1 exemplified In FIG. 68 is input, the motion compensator 381 compensates the 
binary object image of the frame #n-1 and the binary object image of the frame #n+1 , as exemplified In FIG. 69, on 
the basis of the motion vector supplied from the motion detector 102 and supplies the binary object image of whrch 
motion is compensated to the switch 382. 

[0291 ] The switch 382 outputs the binary object image of the first frame in which motion is compensated to the frame 
50 memory 383-1 and outputs the binary object Image, of the second frame In which motion is compensated to the frame 
memory 383-2. Similarly, the switch 382 outputs each of the binary object Images of the third to N-1 -th frames in which 
motion Is compensated to one of the frame memory 383-3 to 383-(N-1 ) and outputs the binary object image of the Nth 
frame in which motion is compensated to the frame memory 383-N. 

[0292] The frame memory 383-1 stores the binary object Image of the first frame in which motion Is compensated 
55 and outputs the stored binary object Image to the weighting portion 384-1 . The frame memory 383-2 stores the binary 
object image of the second frame in which motion is compensated and outputs the stored binary object image to the 
weighting portion 384-2. 

[0293] Similariy, each of the frame memory 383-3 to 383-(N-1 ) stores one of the binary object images of the third to 
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(N-1 )th frames of which motion is compensated and outputs the stored binary object image to one of weighting portions 
384-3 to 384-(N-1). The frame memory 383-N stores the binary object image of Nth frame of which motion is compen- 
sated and outputs the stored binary object Image to the weighting portion 384-N. 

[0294] The weighting portion 384-1 multiplies the binary object Image of the first frsune supplied from the frame 
5 memory 383-1 of which motion Is compensated, by a predetennined weight w1 to supply It to the accumulator 385. 
The weighting portion 384-2 multiplies the pixel value of the binary object image of the second frame supplied from 
the frame memory 383-2 of which motion is compensated by a predetermined weight w2 to supply It to the accumulator 
385. 

[0295] Similarly, each of the weighting portion 384-3 to the weighting portion 384-(N-1) multiplies the pixel value of 

10 the binary object image of one of the third to (N-1 )th frames supplied from one of the frame memories 383-3 to 383-(N- 
1) of which motion Is compensated, by one of weight w3 to weight w(N-1) to supply it to the accumulator 365. The 
weighting portion 384-N multiplies the pixel value of the binary object Image of the Nth frame supplied from the frame 
memory 383-N of which motion Is compensated; by a predetennined weight wN to supply it to the accumulator 385. 
[0296] The accumulator 385 accumulates the pixel values corresponding to the binary object Images of the first to 

IS Nth frames respectively multiplied by one of the weights w1 to wN of which motions are compensated and generates 
the binary object image by comparing the accumulated pixel values with the predetennined threshold value thO. 
[0297] Like the above, since the robust processing portion 361 generates the binary object Images of which robust 
processing Is performed from N binary object images and supplies It to the time change detector 303, even when noises 
are Included in the Input image, the area specifying unit 103 of which the configuration is shown in FIG. 66 can perfonn 

20 the area specification more accurately than the case shown In FIG. 54. 

[0298] Next, referring to a flowchart of FIG. 70, the area specifying process of the area specifying unit 1 03 of which 
the configuration Is shown in FIG. 66 will be explained. The steps of step S341 to step S343 are equal to those of step 
S301 to step S303 and thus, explanation thereof will be omitted. 
[0299] In step S344, the robust processing portion 361 performs the robust processing. 

25 [0300] In step S345, the time change detector 303 perfonns the area specifying process and finishes the procedure. 
Since the detailed process In step S345 Is similar to the process explained by refen^lng to the flowchart of FIG. 65, 
explanation thereof will be omitted. 

[0301] Next, refemng to a flowchart of FIG. 71 , the details of the robust processing corresponding to the processing 
of step S344 in FIG. 70 will be explained. In step S361 , a motion compensator 381 performs the motion compensating 
30 process for the input binary object image on the basis of the motion vector supplied from the motion detector 1 02 and 
the positional information thereof. In step S362, one of the frame memories 383-1 to 383-N stores the motion com- 
pensated binary object Image supplied through the switch 382. 

[0302] In step 8363, the robust processing portion 361 detennines whether N binary object Images are stored or not 
and if It Is detemnined that N binary object Images are not stored, the procedure returns to step S361 and the motion 
35 compensating process for the binary object image and the storing process for the binary object image are repeated. 
[0303] In step S363, if it is determined that N binary object images are stored, the procedure proceeds to step S364. 
Each of the weighting portions 384-1 to 384-N multiplies each of the N binary object images by one of the weights w1 
to wN for weighting. 

[0304] In step S365, an accumulator 385 accumulates the weighted N binary object images. 
40 [0305] In step S366, the accumulator 385 generates a binary object Image from the accumulated Image, for example, 
by comparing to the predetennined threshold value thi and finishes the procedure. 

[0306] Like the above, the area specifying unit 103 of which the configuration Is shown in FIG. 66 can generate the 
area infomriation on the basis of the binary object image that is robust processed. 

[0307] As described above, the area specifying unit 1 03 can generate the area infomnation Indicating that each pixel 
45 Included In the frame belongs to the moving area, the stationary area, the uncovered background area or the covered 

background area. 

[0308] FIG. 72 Is a block diagram Illustrating an example of a configuration of the mixture ratio calculator 104. An 
estimated mixture ratio processor 401 calculates the mixture ratio of each pixel by using the calculation corresponding 
to a model of the covered background area on the basis of the input image and supplies the calculated estimated 
50 mixture ratio to the mixture ratio detennining portion 403. 

[0309] An estimated mixture ratio processor 402 cateulates the mixture ratio of each pixel by using the calculation 
corresponding to the model of the uncovered background area on the basis of the input image and supplies the cal- 
culated estimated mixture ratio to the mixture ratio detemnlnlng portion 403. 

[0310] Since it is supposed that the object corresponding to the foreground is moving at a uniform speed for the 
55 shutter time, the mixture ratio a of pixel belonging to the mixed area has the following feature. That is, the mixture ratio 
a is linearly varied corresponding to the positional variation of a pixel. If the positional variation of a pixel Is one- 
dimensional, the variation in mixture ratio a can be expressed by a linear line and if the positional variation of pixel is 
two-dimensional, the variation in mixture ratio a can be expressed by a plane. 
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[0311] Further, since time Interval for one frame is short, it can be supposed that the object corresponding to the 
foreground is a rigid body and is moving at a unifomi speed. 

[031 2] In this case, the slope of mixture ratio a is reciprocal ratio to the amount of movement v in the shutter time of 
the foreground. 

5 [0313] An example of an Ideal mixture ratio a Is shown in FIG. 73. The slope I of the ideal mixture ratio a in the mixed 
area can be expressed as a reciprocal number of the amount of movement v. 

[0314] As shown in FIG. 73. the ideal mixture ratio a Is 1 In the background area, is 0 in the foreground area and is 
greater than 0 and less than 1 in the mixed area. 

[0315] In the example of FIG. 74. the pixel value C06 of the seventh pixel from the leftmost in the frame #n can be 
10 expressed as equation (8) by using the pixel value P06 of the seventh pixel in the frame #n-1 , 

C06 = B06/V + B06lv + FOlJv + F02Jv 
= F06/V + P06lv + FOl/v + F02lv 
^2lv-P06^i^Filv (8) 

20 [0316] In equation (8), the pixel value C06 is expressed as the pixel value M of pixel in the mixed area and the pixel 
value P06 is expressed as the pixel value B of pixel in the background area. That is, the pixel value M of pixel in the 
mixed area and the pixel value B of pixel in the background area can be expressed by equation (9) and equation (10), 
respectively. 

M=C06 (9) 



B=P06 (10) 

[0317] 2/v in equation (8) con-esponds to the mixture ratio a. Since the amount of movement v Is defined as 4, the 
mixture ratio a of the seventh pixel from the leftmost in the frame #n is 0.5. 

[0318] As described above, by considering the pixel value C in the indicated frame #n as the pixel value in the mixed 
area and the pixel value P in the frame #n-1 ahead of the frame #n as the pixel value in the background area, the 
equation (3) expressing the mixture ratio a can be expressed by equation (11 ). 

C=a»P+f (11) 

f in equation (11) is sum LjFIA/ of the foreground components included in the indicated pixel. Variables included 
in equation (11) are two of the mixture ratio a and the sum f of the foreground components. 

[0319] Similarty, In the uncovered background area, the amount of movement v is 4 and the virtual division number 
In the time direction is 4. A model in which the pixel values are expanded in the time direction is shown in FIG. 75. 
[0320] In the uncovered background area, similar to the expressions of the aforementioned covered background 
area, by considering the pixel value C of pixel in the indicated frame #n as the pixel value In the mixed area and the 
pixel value N in the frame #n+1 behind the frame #n as the pixel value in the background area, the equation (3) 
expressing the mixture ratio a can be expressed by equation (12). 

C=a.N+f (12) 

[0321] Further, although it has been explained by considering that the background object Is stationary, even when 
the background object is moving, equation (8) to equation (12) can be applied by using the pixel value of pixel at a 
position corresponding to the amount of movement v of the background. For example, in FIG. 74, when the amount 
55 of movement v of the object corresponding to the background is 2, the virtual division number is 2 and when the object 
corresponding to the background is moving toward the right side In the drawing, the pixel value B of pixel in the back- 
ground area in equation (1 0) becomes the pixel value P04. 

[0322] Since each of equation (11) and equation (12) Includes two variables, the mixture ratio a cannot be obtained 
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by these equations. Here, since the image has a strong correlation in space, the adjacent pixels are almost equal. 
[0323] Therefore, because the foreground components have a strong con-elation in space, by changing the equations 
to derive the sum f of the foreground components from the front or next frame, the mixture ratio a is obtained. 
[0324] The pixel value Mc of the seventh pixel from the leftmost In the frame #n in FIG, 76 can be expressed by 
equation (13). 



Mc = 4-^306 +Sfi7v (13) 

[0325] 2/v of the first term of right side of equation (1 3) con^esponds to the mixture ratio a. The second temri of right 
side of equation (13) can be expressed by equation (14) using the pixel value in the next frame #n+1 . 

J2 io 

ZFify^^^ZFi/y (14) 

[0326] Here, using the spatial congelation of the foreground components, equation (15) can be obtained. 

F=F06=F06=F07=F08=F09=F10=F1 1=F12 (15) 
[0327] Equation (14) can be replaced with equation (16) by using equation (15). 



[0328] Consequently, P can be expressed by equation (1 7). 

p=2/4 (17) 

[0329] In general, If It Is supposed that the foreground components corresponding to the mixed area as shown In 
equation (1 6) are equal, equation (18) can be established for all the pixels in the mixed area, in view of relation of the 
Interior division ratio. 

P=1-a (18) 
[0330] if the equation (18) is established, equation (11) can be obtained as shown in equation (19). 

:=^a*P+(i-a)'^FUv 

^a^P+(l-a)'N (W 
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[0331] Similarly, if the equation (18) Is established, equation (12) can be obtained as shown in equation (20). 
' r*v-J 

-a-N+(i-oi)'P (20) 

10 

[0332] In equation (1 9) and equation (20). since C, N and P are the known pixel values, the only variable in equation 
(1 9) and equation (20) is the mixture ratio a. The relationship of C, N and P in equation (1 9) and equation (20) is shown 
in FIG. 77. C is the pixel value of the indicated pixel in the frame #n which calculates the mixed ratio a. N Is the pixel 

'5 value of pixel in the frame #n+1 of which the spatial position con^esponds to that of the Indicated pixel. P Is the pixel 
value of pixel in the frame #n-1 of which the spatial position corresponds to that of the indicated pixel. 
[0333] Therefore, since one variable is included respectively in equation (19) and equation (20), the mixture ratio a 
can be calculated using the pixel values of pixels in three frames. Conditions for calculating appropriate mixture ratio 
by solving equation (19) and equation (20) Is that the pixel values of pixels are constant, the foreground components 

20 corresponding to the mixed area are equal, that is, the pixels being located on the interface of the image object corre- 
sponding to the moving direction of the foreground object In the foreground Image object picked up when the foreground 
object is stationary, a twice number of pixels for the amount of movement v are adjacent in a row. 
[0334] As described above, the mixture ratio a of pixels belonging to the covered background area Is calculated by 
equation (21) and the mixture ratio a of pixels belonging to the uncovered background area is calculated by equation 

25 (22). 



a=(C-N)/(P-N) (21) 

30 

a=(C-P)/(N-P) (22) 

[0335] FIG. 78 is a block diagram showing a configuration of the estimated mixture ratio processor 401 . The frame 
memory 421 stores the input image In frame unit and supplies a frame one behind the frame input as the input image, 
35 to the frame memory 422 and the mixture ratio calculator 423. 

[0336] The frame memory 422 stores the input image in frame unit and supplies the frame one behind the frame 
supplied from the frame memory 421 , to the mixture ratio calculator 423. 

[0337] Therefore, when the frame #n+1 as the input image is input to the mixture ratio calculator 423, the frame 
memory 421 supplies the frame #n to the mixture ratio calculator 423 and the frame memory 422 supplies the frame 

40 #n-1 to the mixture ratio calculator 423. 

[0338] The mixture ratio calculator 423 calculates the estimated mixture ratio of the noticed pixels by using calculation 
shown in equation (21) on the basis of the pixel value C of the indicated pixel in the frame #n, the pixel value N of pixel 
in the frame #n+1 of which the spatial position con^esponds to that of the indicated pixel, and on the basis of the pixel 
value P of pixel in the frame #n-1 of which the spatial position corresponds to that of the indicated pixel, and outputs 

45 the calculated estimated mixture ratio. For example, when the background is stationary, the mixture ratio calculator 
423 calculates the estimated mixture ratio of the indicated pixel on the basis of the pixel value C of the Indicated pixel 
in the frame #n, the pixel value N of pixel in the frame #n+1 of which the position is equal to that of the indicated pixel, 
and the pixel value P of pixel In the frame #n-1 of which the position is equal to that of the indicated pixel, and outputs 
the calculated estimated mixture ratio. 

50 [0339] Like the above, the estimated mixture ratio processor 401 can calculate the estimated mixture ratio on the 
basis of the Input image and supply it to the mixture ratio detemnlning portion 403. 

[0340] Further, since the estimated mixture ratio processor 402 has the same function as the estimated mixture ratio 
processor 401 , except that the estimated mixture ratio processor 402 calculates the estimated mixture ratio of the 
indicated pixel by using calculation expressed by equation (22), on the contrary to the estimated mixture ratio processor 
55 401 which calculates the estimated mixture ratio of the Indicated pixel by using calculation expressed by equation (21), 
explanation thereof will be omitted. 

[0341] FIG. 79 is a diagram illustrating an example of an estimated mixture ratio calculated by the estimated mixture 
ratio processor 401 . The estimated mixture ratio shown in FIG. 79 indicates the result when the amount of movement 
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V of the foreground corresponding to the object nnoving at unifomn speed is 11 , with respect to a line. 
[0342] it can be known that the estimated mixture ratio is almost iinearly varied, as shown in the mixed area of FiG. 73. 
[0343] Returning to FIG. 72, the mixture ratio detemilning portion 403 sets the mixture ratio a on the basis of the 
area Infonmatlon supplied from the area specifying unit 103, Indicating which of the foreground area, the background 

5 area, the covered background area and the uncovered background area, the pixel that Is a target of calculation of the 
mixture ratio a belongs to. The mixture ratio detenmining portion 403 sets 0 to the mixture ratio a when the target pixel 
belongs to the foreground area, sets 1 to the mixture ratio a when the target pixel belongs to the background area, 
sets the estimated mixture ratio supplied from the estimated mixture ratio processor 401 to the mixture ratio a when 
the target pixel belongs to the covered background area, and sets the estimated mixture ratio supplied from the esti* 

10 mated mixture ratio processor 402 to the mixture ratio a when the target pixel belongs to the uncovered background 
area. The mixture ratio detemilning portion 403 outputs the mixture ratio a set on the basis of the area infomiation. 
[0344] FIG. 80 Is a block diagram illustrating another configuration of the mixture ratio calculator 1 04. The selector 
441 supplies the pixels belonging to the covered background area and the pixels in the front and next frames corre- 
sponding to the pixels to the estimated mixture ratio processing portion 442 on the basis of the area Infonnation supplied 

IS from the area specifying unit 1 03. The selector 441 supplies the pixels belonging to the uncovered background area 
and the pixels in the front and next frames corresponding to the pixels to the estimated mixture ratio processor 443 on 
the basis of the area infonnation supplied from the area specifying unit 103. 

[0345] The estimated mixture ratio processor 442 calculates the estimated mixture ratio of the indicated pixel be- 
longing to the covered background area by using calculation by equation (21 ) on the basis of the pixel value Input from 

20 the selector 441 , and supplies the calculated estimated mixture ratio to a selector 444. 

[0346] The estimated mixture ratio processing portion 443 calculates the estimated mixture ratio of the indicated 
pixel belonging to the uncovered background area by using cateulatlon by equation (22) on the basis of the pixel value 
input from the selector 441 , and supplies the calculated estimated mixture ratio to a selector 444. 
[0347] When the target pixel belongs to the foreground area, the selector 444 selects the estimated mixture ratio of 

25 0 on the basis of the area infomnation supplied from the area specifying unit 1 03, and sets It to the mixture ratio a and 
when the target pixel belongs to the background area, the selector 444 selects the estimated mixture ratio of 1 and 
sets it to the mixture ratio a. When the target pixel belongs to the covered background area, the selector 444 selects 
the estimated mixture ratio supplied from the estimated mixture ratio processor 442 to set It to the mixture ratio a. 
When the target pixel belongs to the uncovered background area, the selector 444 selects the estimated mixture ratio 

30 supplied from the estimated mixture ratio processor 443 to set it to the mixture ratio a. The selector 444 outputs the 
mixture ratio a selected and set on the basis of the area information. 

[0348] Like the above, the mixture ratio calculator 1 04 having another configuration shown In FIG. 80 can calculate 

the mixture ratio a for each pixel having an Image and output the calculated mixture ratio a. 

[0349] Referring to a flowchart of FIG. 81 , the mixture ratio a calculating process of the mixture ratio calculator 1 04 

35 of which configuration is shown In FIG. 72 will be explained. In step S401 , the mixture ratio cateulator 1 04 obtains the 
area infonnation supplied from the area specifying unit 103. In step S402, the estimated mixture ratio processor 401 
perfomns the estimated mixture ratio calculating process by using a model corresponding to the covered background 
area and supplies the calculated estimated mixture ratio to the mixture ratio determining portion 403. Details of the 
estimated mixture ratio calculating process will be explained later referring to a flowchart of FIG. 82. 

40 [0350] In step S403, the estimated mixture ratio processor 402 perfonns the estimated mixture ratio calculating 
process by using a model corresponding to the uncovered background area and supplies the calculated estimated 
mixture ratio to the mixture ratio determining portion 403. 

[0351] In step S404, the mixture ratio calculator 1 04 detemnines whether the mixture ratios a are estimated for the 
whole frame or not, and If it is determined that the mixture ratios a are not estimated for the whole frames, the procedu re 

45 returns to step S402 and performs processing of estimating the mixture ratio a for next pixel. 

[0352] In step S404, If It Is detennined that the mixture ratio a is estimated forthe whole frame, the procedure proceeds 
to step S405 and the mixture ratio detenrninlng portion 403 sets the mixture ratio a on the basis of the area infonnation 
supplied from the area specifying unit 103, indicating which of the foreground area, the background area, the covered 
background area and the uncovered background area the pixel belongs to. The mixture ratio determining portion 403 

50 sets 0 to the mixture ratio a when the target pixel belongs to the foreground area, sets 1 to the mixture ratio a when 
the target pixel belongs to the background area, sets the estimated mixture ratio supplied from the estimated mixture 
ratio processor 401 to the mixture ratio a when the target pixel belongs to the covered background area and sets the 
estimated mixture ratio supplied from the estimated mixture ratio processor 402 to the mixture ratio a when the target 
pixel belongs to the uncovered background area. Then, the process ends. 

55 [0353] Like the above, the mixture ratio calculator 104 can calculate the mixture ratio a that is a feature amount 
corresponding to each pixel, on the basis of the area information supplied from the area specifying unit 103 and the 
input image. 

[0354] The mixture ratio a catoulation processing of the mixture ratio calculator 1 04 of which configuration is shown 
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in FIG. 80 is similar to that explained In the flowchart of FIG. 81 and thus, the explanation thereof will be omitted. 
[0355] Next, a process of estimating a mixture ratio by using a model con-esponding to the covered background area, 
corresponding to step S402 in FIG. 81 , will be explained refemng to the flowchart of FIG. 82. 
[0356] In step S421 , the mixture ratio calculator 423 obtains the pixel value C of the indicated pixel in the frame #n 
5 from the frame memory 421 . 

[0357] In step S422, the mixture ratio calculator 423 obtains the pixel value P of pixel in the frame #n-1 corresponding 
to the indicated pixel from the frame memory 422. 

[0358] In step S423, the mixture ratio calculator 423 obtains the pixel value N of pixel in the frame #n4-1 corresponding 
to the indicated pixel included in the input image. 
10 [0359] In step S424, the mixture ratio calculator 423 calculates the estimated mixture ratio on the basis of the pixel 
value C of the indicated pixel In the frame #n, the pixel value P of pixel in the frame #n-1 and the pixel value N of pixel 
in the frame #n+1 . 

[0360] In step S425, the mixture ratio calculator 423 detemnines whether the estimated mixture ratio calculation 
processing is finished for the whole frame or not and if it Is detemiined that the estimated mixture ratio calculation 
IS processing is not finished for the whole frame, the procedure retums to step S421 and repeats the estimated mixture 
ratio calculation processing for next pixel. 

[0361] In step S425, if it is detemiined thatthe estimated mixture ratio calculating processing Is finished forthe whole 

frame, the process ends. 

[0362] Like this, the estimated mixture ratio processor 401 can calculate the estimated mixture ratio on the basis of 
20 the input image. 

[0363] The mixture ratio estimating process by using a model con^sponding to the uncovered background area in 
step S403 In FIG. 81 is simitar to the process shown in the flowchart of FIG. 82, in whk;h the both process use equation 
corresponding to the model of the uncovered background area and thus, explanation thereof will be omitted. 
[0364] Further, since the estimated mixture ratio processor 442 and the estimated mixture ratio processor 443 shown 
25 In FIG. 80 perfonm the same processing as that in the flowchart of FIG. 82 to calculate the estimated mixture ratio, 
explanation thereof will be omitted. 

[0365] Further, although it has been explained that the object corresponding to the background is stationary, even 
when the Image corresponding to the background area includes motion, the mixture ratio a calculating process men- 
tioned above can be applied. For example, when the image corresponding to the background area is constantly moving, 

30 the estimated mixture ratio processor 401 shifts the whole image according to motion of the background, and perfomns 
the same processing as in the case where the object coresponding to the background Is stationary. Further, when the 
image corresponding to the background area includes local motion of other background, the estimated mixture ratio 
processor 401 selects the pixels corresponding to the motion of the background as the pixels corresponding to the 
pixels belonging to the mixed area, and performs the aforementioned process. 

35 [0366] Further, the mixture ratio calculator 1 04 may perfonm the mixture ratio estimating processing for all the pixels 
by only using a model con-esponding to the covered background area, and may output the calculated estimated mixture 
ratio as the mixture ratio a. in this case, the mixture ratio a means the ratio of the background components for the 
pixels belonging to the covered background area and the ratio of the foreground components forthe pixels belonging 
to the uncovered background area. If the absolute value of the difference between the mixture ratio a Is calculated like 

40 the above method and 1 for the pixels belonging to the uncovered background area and the calculated absolute value 
is set to the mixture ratio a, the separation server 11 can obtain the mixture ratio a indicating the ratio of the background 
components for the pixels belonging to the uncovered background area. 

[0367] Further, similarly, the mixture ratio calculator 1 04 may perfonm only the mixture ratio estimating processing 
for all the pixels by using a model corresponding to the uncovered background area, and may output the calculated 

45 estimated mixture ratio as the mixture ratio a. 

[0368] Next, the mixture ratio calculator 1 04 for calculating the mixture ratio a by using characteristics that the mixture 
ratio a Is varied linearly will be explained. 

[0369] As described above, since each of equation (11) and equation (12) includes two variables, the mixture ratio 
a cannot be obtained from these equations. 

50 [0370] Therefore, equation approximating the mixture ratio a and sum f of the foreground components in the spatial 
direction is established by using characteristics that the mixture ratio a is varied linearly corresponding to the positional 
variation of pixels according to movement of the foreground object at a unifomn speed for the shutter time. The equation 
approximating the mixture ratio a and sum f of the foreground components is solved by using the pixel value of pixel 
belonging to the mixed area and the pixel value of pixel belonging to the background area. 

55 [0371] If variation of the mixture ratio a is linearly approximated, the mixture ratio a is expressed by equation (23). 

a=ii+p (23) 
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[0372] tn this equation (23), I is an index In the spatial direction when the position of the indicated pixel is 0. 1 Is 
slope of a linear line of the mixture ratio a. p is an intercept of the linear line of the mixture ratio a and is the mixture 
ratio a of the Indicated pixel, in equation (23), the Index i is known but the slope 1 and the intercept p are not known. 
[0373] The relationship between index i, the slope 1 and the intercept p is shown in FIG, 83. 
5 [0374] By approximating the mixture ratio a by equation (23), a plurality of different mixture ratios a for a plurality of 
pixels are expressed with two variables. In the example shown In FIG. 83, 5 mixture ratios for the five pixels are 
expressed with two variables of the slope i and the Intercept p. Further, in FIG. 83, the indtoated pixel is indicated by 
a white circle and the peripheral pixels are Indicated by black circle. 

[0375] If the mixture ratio a is approximated in a plane shown in FIG. 84, considering movement v con-esponding to 
10 two directions, the horizontal direction and the vertical direction of the Image, the equation (23) is extended into the 
plane and the mixture ratio a is expressed by equation (24). Further. In FIG. 84, the white circle indicates the indicated 
pixel. 



15 



a=jm+kq+p (24) 



[0376] In equation (24), J is an index in the horizontal direction when the position of the indicated pixel is 0 and k Is 
an index in the vertical direction, m is a slope of the mixture ratio a plane in the horizontal direction and q is a slope of 
the mixture ratio a plane In the vertical direction, p is an Intercept of the mixture ratio a plane. 
20 [0377] For example, in the frame #n shown in FIG. 74, equations (25) to (27) are established with respect to C05 to 
C07, respectively. 

C05=a05.B05/v+f05 (25) 

25 

C06=a06«B06/V-i-f06 (26) 



30 



C07=a07.B07/v+f07 (27) 



[0378] if the foreground components are equal In the neighborhood, that is, F01 to F03 are equal and F01 to F03 is 
replaced with Fc, equation (28) can be established. 

^ f(x) = (1.a(x)).Fc (28) 

[0379] In equation (28), x expresses a position of the spatial direction. 

[0380] if a (x) is replaced with equation (24), and equation (28) can be expressed by equation (29). 

40 

f (x) = (l-(jm+)cq+p)) - Fc 

=j ' {-in-Fc)+k* (-q-Fc) + ( (1-p) - Fc) 

45 

==js+kt+u (29) 
[0381] In equation (29), (-m-Fc), (-q*Fc) and (1-p)*Fc are replaced as shown in equations (30) to (32). 

50 

s=-m • Fc (30) 
55 t=-q.Fc (31) 

u=(1-p).Fc (32) 
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[0382] In equation (29), j is an index in the liorizontal direction when position of the indicated pixel Is 0 and k is an 
index in the vertical direction. 

[0383] Like the above, since it Is supposed that the object corresponding to the foreground is moving at a uniform 
speed for the shutter time and the components con^esponding to the foreground are constant in the neighborhood, the 
sum of the foreground components is approximated by equation (29). 

[0384] Further, when the mixture ratio a is approximated by a linear line, the sum of the foreground components can 
be expressed by equation (33). 

f(x) = is-i-u (33) 

[0385] If substituting the mixture ratio a in equation (13) and the sum of the foreground components in equation (24) 
and equation (29). the pixel value M is expressed by equation (34). 



M= (jm+kq+p) • B+Js+kt+u 
= jB • m+kB • q+B • p+J • s+k • t+u (34) 

20 [0386] In equation (34), the six unknown variables are the slope m of the mixture ratio a plane In the horizontal 
direction, the slope q of the mixture ratio a plane In the vertical direction and the Intercepts p, s, t and u of the mixture 
ratio a plane. 

[0387] The pixel value M or the pixel value B is substituted in a nonnai equation shown In equation (34) corresponding 

to pixels In the neighborhood of the indicated pixel and a plurality of normal equations in which the pixel value M or 
25 the pixel value B is substituted are solved by the least square method to calculate the mixture ratio a. 

[0388] For example, if the index j of the indicated pixei in the horizontal direction is 0, the index k In the vertical 
direction is 0 and the pixel value M or the pixel value B is substituted in the nomnal equation shown in equation (34) 
for 3x3 pixels adjacent to the indicated pixel, equations (35) to (43) are obtained. 

30 

M.,,.i= (-1) . B.i,.i . m+(-1) . B.^ .1 . q+B.i .1 • p+(-1) • s+(-1) • t+u (35) 

35 

M+1 -1= (+1) • .1 . m+(.1) . B^i .1 . q+B^i,.i • p+(+1) • s+(-1) • t+u (37) 
40 M,i 0= (-1) . B.., 0 • m+(0) . B.I 0 • q+B.1.0 • P+(-1) • s+(0) • t+u (38) 

Mo.o= (0) • Bo,o • m+(0) • Bq^q • q+Bo.o • P+(0) * s+(0) • t+u (39) 
M+i,o= (+1) • • "^+<0) • B+1.0 • q+B^i 0 ■ P+(+1) ' • (40) 
M.i.,i= (-1) • B.1 . m+(+1) . B.1,^1 . q+B.1,^1 - p+(-1) • s+(+1) • t+u (41) 
Mo.+i= (0) • B0.+1 • m+(+1) . Bo,^i . q+Bo,^i • p+(0) • S4-(+1) - t+u (42) 



M+i,^i= (+1) . B^^^^i . m+(+1) . B+1^^1 . q+B^i,^i • p+(+1) • s+(+1) • t+u (43) 
[0389] Since the Index J of the indicated pixel In the horizontal direction is 0 and the index k in the vertical direction 
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is 0. the mixture ratio a of the indicated pixel is equal to the value when J=0 and k=0 in equation (24), that Is, the 
intercept p. 

[0390] Therefore, each value of the slope m In the horizontal direction, the slope q in the vertical direction and the 
Intercepts p, s, t and u is calculated by using the least square method on the basis the nine equations (35) to (43) and 
then, the intercept p is output as the mixture ratio a. 

[0391] Next, a more specific procedure for calculating the mixture ratio a by using the least square method will be 
explained. 

[0392] If the Index I and the index k are expressed by one index x, the relationship of the index i, the Index k and the 
index x is expressed by equation (44). 

x=0+1).3+(k+1) (44) 

[0393] The slope m in the horizontal direction, the slope q in the vertical direction and the intercepts p, s, t, and u 
'5 are expressed as variables wO, w1 , w2, w3. w4 and w5. respectively and jB, kB, B, j, k and 1 are expressed as aO. a1 , 
a2, a3, a4 and a5. respectively. Considering error ex, equations (35) to (43) can be rewritten as equation (45). 



10 



20 



30 



35 



Mx^J]ay*Wy + ex (45) 



[0394] In equation (45), x is a value from integers 0 to 8. 
25 [0395] Equation (46) can be derived from the equation (45). 



s 

Cx^Mx-^ayWy (46) 

ymQ 



[0396] Here, in order to use the least square method, the sum of squares of errors E is defined as shown by equation 
(47). 

£=Zejc^ (47) 



40 [0397] In order to minimize error, the partial differential of variable Wv and the sum of squares of errors E should be 
0. Here, v is one of integers 0 to 5. Therefore, wy is obtained to satisfy equation (48). 



dE ^ dex 



(48) 

50 

[0398] If equation (46) Is substituted in equation (48), equation (49) Is obtained. 
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i^(av*ilay'Wy) = 'Eav'Mx (49) 



[0399] By applying, for example, sweeping-out method such as Gauss-Jordan elimination method, to six equations 
10 obtained by substituting one of integers 0 to 6 In v of equation (49), wy is calculated. As described above, wO Is the 
slope m in the horizontal direction, w1 is the slope in the vertical direction, w2 Is the intercept p, w3 is s, w4 is t and w5 Is u. 
[0400] As described above, by applying the least square method to equations in which the pixel value M and the 
pixel value B are substituted, the slope m in the horizontal direction, the slope q in the vertical direction and the intercepts 
p, s, t and u can be obtained. 

IS [0401] In explanation of equations (35) to (43), the pixel value of pixel included In the mixed area Is explained as M 
and the pixel value of pixel included in the background area is explained as B. However, it Is necessary that normal 
equations be established for each case that the Indicated pixel is Included In the covered background area or In the 
uncovered background area. 

[0402] For example, when the mixture ratios a of pixels Included in the covered background area In the frame #n as 
20 shown in FIG. 74 are obtained, the pixel values C04 to COS of pixels in the frame #n and the pixel values P04 to P08 
of pixels In the frame #n-1 are substituted in the nonmal equations. 

[0403] When the mixture ratios a of pixels included in the uncovered background area in the frame #n as shown in 
FIG. 75 are obtained, the pixel values C28 to C32 of pixels in the frame #n and the pixel values N28 to N32 of pixels 
in the frame #n+1 are substituted in the nomriai equations. 
25 [0404] Further, for example, when the mixture ratios a of pixels included in the covered background area in the frame 
#n as shown in FIG. 85 are calculated, equations (50) to (58) can be established. The pixel value of pixel of which the 
mixture ratio a is calculated is Mc5. Further, in FIG. 85, white circles indicate the pixels In the background and black 
circles indicate the pixels in the mixed area, respectively. 



30 



40 



45 



50 



55 



McU (-1) • Bel • m+(-1) . Bc1 . q+Bcl • p+(-1) • s+{-1) • t+u (50) 

Mc2=: (0) • Bc2 ♦ m+(-1) • Bc2 • q+Bc2 • p+(0) • s+(-1) • t+u (51) 

Mc3= (+1 ) . Bc3 . m+(-1 ) • Bc3 • q+Bc3 • p+(+1 ) • s+(-1 ) • t+u (52) 

Mo4= (-1 ) . Bc4 . m+(0) • Bc4 • q+Bc4 ■ p+(-1 ) • s+(0) • t+u (53) 

Mc5= (0) . Bc5 . m+(0) • Bc5 • q+Bc6 • p+(0) • s+(0) • t+u (54) 

Mc6= (+1 ) . Bc6 . nD+(0) • Bc6 • q+Bc6 • pf (+1 ) • s+(0) • t+u (55) 

Mc7= (-1) • Bc7 . m+(+1) • Bc7 • q+Bc7 • p+(-1) . s+(+1) • t+u (56) 

Mc8= (0) . Bc8 . m+(+1) • Bc8 • q+Bc8 • p+(0) . s+(+1) • t+u (57) 

Mc9= (+1) . Bc9 . m+(+1) . Bc9 • q+Bc9 • p+(+1) • s+(+1) . t+u (58) 

[0405] When the mixture ratios a of pixels Included In the covered background area In the frame #n are calculated, 
the pixel values Bel to Bc9 of pixels of the background area In the frame #n*1 corresponding to the pixels In the frame 
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#n are used in equations (50) to (58). 

[0406] When the nnixture ratios a of pixels included in the uncovered baclcground shown in FIG. 85 are calculated, 
equations (59) to (67) can be established. The pixel value of pixel of which the mixture ratio a is calculated is Mu5. 

Mu1= (-1) ♦ Bu1 . m+(-1) . Bui • q+Bul • p+(-1) • s+(-1) • t+u (59) 



10 



15 



Mu2= (0) • Bu2 . m+(-1) . Bu2 • q+Bu2 • p+(0) • s+(-1) • t+u 



Mu3= (+1) • Bu3 . m+(-1) • Bu3 • q+Bu3 • p+(+1) • s+(-1) • t+u 



Mu4= (-1) • Bu4 . m+(0) • Bu4 • q+Bu4 • p+(-1) • s+(0) • t+u 



(60) 
(61) 
(62) 



Mu5= (0) • Hu5 < m+(0) • Bu5 • q+Bu5 • p+(0) • s+(0) • t+u (63) 
Mu6= (+1 ) • Bu6 • m+(0) * Bu6 • q+Bu6 • p+(+1 ) • s+(0) • t+u (64) 



25 



Mu7= (-1) . Bu7 . m+(+1) • Bu7 • q+Bu7 • p+(-1) ■ s+(+1) • t+u 



(65) 



MuB= (0) • Bu8 • m+(+1) • Bu8 • q+Bu8 • p+(0) • s+(+1) « t+u 



(66) 



^ Mu9= (+1 ) • Bu9 • nrH-(+1) • Bu9 • q+Bu9 • p+(+1) • s+(+1) • t+u (67) 

[0407] When the mixture ratios a of pixels included in the uncovered background area in the frame #n are calculated, 

the pixel values Bu1 to Bu9 of pixels of the background area in the frame #n+1 con^esponding to the pixels In the frame 

#n are used in equations (59) to (67). 
35 [0408] FIG. 86 Is a block diagram illustrating configuration of the estimated mixture ratio processor 401 . The image 

input to the estimated mixture ratio processor 401 is supplied to a delay circuit 501 and an adder 502. 

[0409] The delay circuit 501 delays the input image by one frame and supplies it to the adder 502. When the frame 

#n is input to the adder 502 as the input image, the delay circuit 501 supplies the frame #n-1 to the adder 502. 

[0410] The adder 502 sets the pixel values of pixels adjacent to pixel of which the mixture ratio a is calculated and 
40 the pixel values in the frame #n-1 in the nonnal equations. For example, the adder 502 sets the pixel values l\/lc1 to 

Mc9 and the pixel values Bc1 to Bc9 in the normal equations on the basis of equations (50) to (58). The adder 502 

supplies the normal equations in which the pixel values are set to the calculator 503. 

[041 1 ] The calculator 503 solves the normal equations supplied from the adder 502 by using the elimination method, 
etc. to obtain the estimated mixture ratio and outputs the obtained estimated mixture ratio. 
45 [0412] Like the above, the estimated mixture ratio processor 401 can calculate the estimated mixture ratio on the 
basis of the input image and supply it to the mixture ratio determining portion 403. 

[041 3] Further, since the estimated mixture ratio processor 402 has the configuration similar to that of the estimated 
mixture ratio processor 401 , explanation thereof will be omitted. 

[041 4] FIG. 87 shows an example of the estimated mixture ratio calculated by the estimated mixture ratio processor 
50 401 . The estimated mixture ratio shown in FIG. 87 expresses the result calculated from equations generated in a unit 
of 7x7 pixels with respect to one line when the amount of movement v of the foreground corresponding to the object 
moving at a unifomi speed Is 11. 

[041 5] It can be known that the estimated mixture ratio is varied almost linearly in the mixed area as shown in FIG. 86. 
[0416] Next, the mixture ratio estimating processing of the estimated mixture ratio processor 401 of which configu- 
55 ration is shown in FIG. 86 by using a model corresponding to the covered background area will be explained referring 
to FIG. 88. 

[0417] in step S521 , the adder 502 sets the pixel values included In the input image and the pixel values included 
In the image supplied from the delay circuit 501 in the nomnal equations corresponding to the model of the covered 
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background area. 

[0418] In step S522. the estimated nfiixture ratio processor 401 determines whether setting for the target pixels is 
finished or not and if it is determined that the setting for the target pixels is not finished, the procedure returns to step 
S521 and repeats the setting processing of the pixei values in the nonna) equations. 
5 [0419] In step S522, if it is detemnined that the setting the pixel value for the target pixels is finished, the procedure 
proceeds to step S523 and the calculator 1 73 calculates the estimated mixture ratio on the basis of the normal equations 
In which the pixel values are set and outputs the obtained estimated mixture ratio. 

[0420] Like the above, the estimated mixture ratio processor 401 of whteh configuration Is shown in FIG. 86 can 
calculate the estimated mixture ratio on the basis of the input image. 
10 [0421] The mixture ratio estimating process using the model corresponding to the uncovered background area Is 
similar to the process using the nomrial equations corresponding to the model of the uncovered background area shown 
In a flowchart of FIG. 88 and thus, explanation thereof will be omitted. 

[0422] Further, although it has been explained that the object corresponding to the background is stationary, even 
when the Image corresponding to the background area Includes movement, the aforementioned mixture ratio obtaining 
15 processing can be applied. For example, when the Image con^espondlng to the background Is moving constantly, the 
estimated mixture ratio processor 401 shifts the whole Image according to the movements and then, processes similarly 
to the case that the object corresponding to the background is stationary. 

Further, when the Image corresponding to the background area includes other local movements, the estimated mixture 
ratio processing portion 401 selects the pixels corresponding to the movements as the pixels con^espondlng to pixels 
20 belonging to the mixed area and then, performs the aforementioned processing. 

[0423] Like the above, the mixture ratio calculator 102 can calculate the mixture ratio a that is a feature amount 
corresponding to each pixel on the basis of the area infomriatlon supplied from the area specifying unit 1 01 and the 
input image. 

[0424] By using the mixture ratio a, while the infomiation of motion blur Included in the image corresponding to the 
25 moving object is left, it Is possible to separate the foreground components and the background components Included 
In the pixel values. 

[0425] Further, if an image Is synthesized on the basis of the mixture ratio a, it is possible to generate image including 
the connected motion blur adapted to the speed of the object moving to correspond to the images in the real world. 
[0426] Next, the foreground/background separator 105 will be explained. FIG. 89 is a block diagram illustrating an 
30 example of a configuration of the foreground/background separator 1 05. The input Image supplied to the foreground/ 

background separator 105 is supplied to a separating portion 601 , the switch 602 and the switch 604. The area infor- 
mation indicating the covered background area and the area information indicating the uncovered background area 
supplied from the area specifying unit 103, are supplied to the separating portion 601 . The area information indicating 
the foreground area Is supplied to the switch 602. The area Infomiation indbating the background area Is supplied to 
35 the switch 604. 

[0427] The mixture ratio a supplied from the mixture ratio calculator 1 04 Is supplied to the separating portion 601 . 
[0428] The separating portion 601 separates the foreground components from the input Image to supply the sepa- 
rated foreground components to the synthesizer 603 and separates the background components from the input image 
to supply the separated background components to the synthesizer 605, on the basis of the area Infomiation Indicating 
40 the covered background area, the area infomiation indicating the uncovered background area and the mixture ratio a. 
[0429] When the pixels corresponding to the foreground are input, the switch 602 is closed and supplies only the 
pixels corresponding to the foreground included In the Input Image to the synthesizer 603, on the basis of the area 
Infonmatlon indicating the foreground area. 

[0430] When the pixels corresponding to the background are Input, the switch 604 Is closed and supplies only the 
45 pixels corresponding to the background Included In the Input image to the synthesizer 605, on the basis of the area 

information indicating the background area. 

[0431 ] The synthesizer 603 synthesizes the foreground component image on the basis of the foreground components 
supplied from the separating portion 601 and the pixels corresponding to the foreground supplied from the switch 602, 
and outputs the synthesized foreground component image. Since the foreground area and the background area are 
50 not overlapped, the synthesizer 603 applies, for example, logical sum operation to the foreground components and 
the pixels corresponding to the foreground to synthesize the foreground component image. 

[0432] In Initial process to be first perfomned in the process of synthesizing the foreground component image, the 
synthesizer 603 stores the image of which all the pixels in the built-in frame memory are 0, and in the process of 
synthesizing the foreground component image, the synthesizer 603 stores (ovenvrites) the foreground component 
55 image. Therefore, 0 is stored as the pixel values in the pixels corresponding to the background area and In the fore- 
ground component Images supplied from the synthesizer 603. 

[0433] The synthesizer 605 synthesizes the background component Image on the basis of the background compo- 
nents supplied from the separating portion 601 and the pixels corresponding to the background supplied from the 
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switch 604, and outputs the synthesized background component image. 

Since the background area and the mixed area are not overlapped, the synthesizer 605 applies, for exampie, logical 
sum operation to the background components and the pixels con^esponding to the background to synthesize the back- 
ground component Image. 

[0434] In initial process to be first performed in the process of synthesizing the background component image, the 
synthesizer 605 stores the Image of which all the pixels in the built-in frame memory are 0, and in the process of 
synthesizing the background component image, the synthesizer 605 stores (overwrites) the background component 
image. Therefore, 0 is stored as the pixel values In the pixels corresponding to the foreground area and in the back- 
ground component images supplied from the synthesizer 605. 

[0435] FIGs. 90A and 90B show the Input Image Input to the foreground/background separator 105 and the fore- 
ground component Image and background component image output from the foreground/background separator 105. 
[0436] FIG. 90A shows a typical diagram of an image to be displayed, and FIG. 90B shows a model diagram in which 
the pixels in one line including pixels belonging to the foreground area, pixels belonging to the background area and 
pixels belonging to the mixed area corresponding to FIG. 90A are expanded In the time direction. 
[0437] As shown In FIGs. 90A and 90B, the background component image output from the foreground/background 
separator 105 comprise the pixels belonging to the background area and the background components included In the 
pixels In the mixed area. 

[0438] As shown in FIGs. 90A and 908, the foreground component Image output from the foreground/background 
separator 1 05 comprise the pixels belonging to the foreground area and the foreground components included in the 
pixels in the mixed area. 

[0439] The pixel values of pixels in the mixed area are separated into the background components and the foreground 
components by the foreground/background separator 1 05. The separated background components constitute the back- 
ground component image along with the pixels belonging to the background area. The separated foreground compo- 
nents constitute the foreground component image along with the pixels belonging to the foreground area. 
[0440] Like the above, in the foreground component Image, the pixel values of pixels con'esponding to the background 
area are 0, and significant pixel values are set to the pixels corresponding to the foreground area and the pixels cor- 
responding to the mixed area. Similarly, In the background component image, the pixel values of pixels corresponding 
to the foreground area are 0, and significant pixel values are set to the pixels corresponding to the background area 
and the pixels corresponding to the mixed area. 

[0441] Next, a process of separating the foreground components and the background components from the pixels 
belonging to the mixed area, to be perfomied by the separating portion 601 will be explained. 
[0442] FIG. 91 is a model diagram of an image Including the foreground con'esponding to an object moving from the 
left to right In the drawing and indicating the foreground components and the background components in two frames. 
In the model of image shown in FiG. 91 , the amount of movement v of the foreground Is defined as 4 and the virtual 
division number Is set at 4. 

[0443] In a frame #n, the leftmost pixel and the fourteenth to eighteenth pixels from the leftmost include only the 
background components and belong to the background area. In the frame #n. the second to fourth pixels from the 
leftmost include the background components and the foreground components and belong to the uncovered background 
area. In the frame #n, the eleventh to thirteenth pixels from the leftmost include the background components and the 
foreground components and belong to the covered background area. In the frame #n, the fifth to tenth pixels from the 
leftmost include only the foreground components and belong to the foreground area. 

[0444] In a frame #n+1 . the first to fifth pixels from the leftmost and the eighteenth pixel from the leftmost Include 
only the background components and belong to the background area. In the frame #n-i-1 , the sixth to eighth pixels from 
the leftmost include the background components and the foreground components and belong to the uncovered back- 
ground area, in the frame #n+1 , the fifteenth to seventeenth pixels from the leftmost include the background compo- 
nents and the foreground components and belong to the covered background area. In the frame #n+1, the ninth to 
fourteenth pixels from the leftmost include only the foreground components and belong to the foreground area. 
[0445] FIG. 92 is a diagram Illustrating a process of separating the foreground components from the pixels belonging 
to the covered background area. In FIG. 92, a1 to a18 are the mixture ratios corresponding to the respective pixels in 
the frame #n. In FIG. 92, the fifteenth to seventeenth pixels from the leftmost belong to the covered background area. 
[0446] The pixel value CI 5 of the fifteenth pixel from the leftmost In the frame #n Is expressed by equation (68). 
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C15=B15/v+F09/v+F08/v+ F07/v 
=al5-B15+F09/v+F08/v+F07/v 

=al5-P15+F09/v+F08/v+F07/v (68) 



[0447] Here, a1 5 is a mixture ratio of the fifteenth pixel from the leftmost in the frame #n. PI 5 is a pixel value of the 
fifteenth pixel from the leftmost in the frame #n-1 . 

[0448] On the basis of equation (68), sum f15 of the foreground components of the fifteenth pixel from the leftmost 
in the frame #n is expressed by equation (69). 



fl5»F09/v+F08/v+F07/v 

=C15-al5-P15 (69) 



[0449] Similarly, sum f16 of the foreground components of the sixteenth pixel from the leftmost in the frame #n is 
expressed by equation (70), and sum f17 of the foreground components of the seventeenth pixel from the leftmost in 
the frame #n is expressed by equation (71 ). 

f16=C16-a16.P16 (70) 



f17=C17-a17.P17 (71) 

[0450] Like the above, the foreground component fc included in the pixel value C of pixels belonging to the covered 
background area is calculated by equation (72). 

fc=C-a • P (72) 
[0451] P is the pixel value of the corresponding pixel in the frame one ahead. 

[0452] FIG. 93 is a diagram illustrating a process of separating the foreground components from the pixels belonging 
to the uncovered background area. In FIG. 93, a1 to a1 8 are the mixture ratios corresponding to the respective pixels 
in the frame #n. In FIG. 93, the second to fourth pixels from the leftmost belong to the uncovered background area. 
[0453] The pixel value C02 of the second pixel from the leftmost In the frame #n Is expressed by equation (73). 

C02=B02/v+B02/v+B02/v+F01/v 
=a2-B02+F01/v 

=a2-N02+F01/v (73) 

[0454] Here, o2 is the mixture ratio of the second pixel from the leftmost In the frame #n. N02 is the pixel value of 
the second pixel from the leftmost in the frame #n+1 . 

[0455] On the basis of equation (73), sum f02 of the foreground components of the second pixel from the leftmost 
in the frame #n is expressed by equation (74). 

f02=F01/v 

=C02-a2-N02 (74) 
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[0456] Similarty. sum f 03 of the foreground components of the third pixel from the leftmost in the frame #n is expressed 
by equation (75) and sum f04 of the foreground components of the fourth pixel from the leftmost in the frame #n is 
expressed by equation (76) 

* f03=C03-a3 . N03 (75) 



f04=C04.a4 • N04 (76) 

10 

[0457] Lilce this, the foreground component fu Included in the pixel value C of pixel belonging to the uncovered 
baclcground area is calculated by equation (77). 

,3 fu=C-a (77) 

[0458] N is the pixel value of the corresponding pixel in the frame one behind. 

[0459] Lil<e the above, the separating portion 601 can separate the foreground components and the background 
components from the pixel belonging to the mixed area on the basis of the information Indicating the covered baci<- 
20 ground area, the infonnation indicating the uncovered baclcground area which are included in the area Information and 
the mixture ratio a for each pixel. 

[0460] FIG. 94 is a block diagram illustrating an example of configuration of the separating portion 601 to perfonn 
the aforementioned processing. The image input to the separating portion 601 Is supplied to the frame memory 621 
and the area information indicating the covered background area and the uncovered background area supplied from 
25 the mixture ratio calculator 1 04 and the mixture ratio a are input to the separation processing block 622. 

[0461] The frame memory 621 stores the input image in frame unit. When the target of processing is the frame #n, 
the frame memory 621 stores the frame #n-1 one ahead of the frame #n the frame #n and the frame #n+1 one behind 
the frame #n. 

[0462] The frame memory 621 supplies pixels con^esponding to the frame #n-1 , the frame #n and the frame #n+1 to 

30 the separation processing block 622. 

[0463] The separation processing block 622 separates the foreground component and background component from 
the pixel belonging to the mixed area of the frame #n on the basis of the area information indicating the covered 
background area and the uncovered background area and the mixture ratio a by applying the pixel values of the pixels 
corresponding to the frame #n-1 , the frame #n and the frame #n+1 , supplied from the frame memory 621 by the cal- 

35 culation explained in FIGs. 92 and 93 and supplies them to the frame memory 623. 

[0464] The separation processing block 622 comprises an uncovered-area processor 631 , a covered-area processor 
632, a synthesizer 633 and synthesizer 634. 

[0465] A multiplier 641 of the uncovered-area processor 631 multiplies the pixel value of the pixel In the frame #n+1 
supplied from the frame memory 621 by the mixture ratio a and outputs the result to the switch 642. The switch 642 

40 Is closed when the pixel in the frame #n supplied from the frame memory 621 (corresponding to the pixel of the frame 
#n+1) belongs to the uncovered background area, and supplies the value obtained by multiplying the pixel value by 
the mixture ratio a supplied from the multiplier 641 to the calculator 643 and the synthesizer 634. The value obtained 
by multiplying the pixel value of the pixel In the frame #n+1 output from the switch 642 by the mixture ratio a equals 
to the background component of the pixel value of the pixel con^esponding to the frame #n. The calculator 643 obtains 

^ the foreground component by subtracting the background component which Is supplied from the switch 642 from the 
pixel value of the pixel of the frame #n which Is supplied from the frame memory 621 , and supplies the foreground 
component of the pixel of the frame #n belonging to the uncovered background area to the synthesizer 633. 
[0466] The multiplier 651 of the covered-area processor 632 multiplies the pixel value of the pixel of the frame #n-1 
supplied from the frame memory 621 by the mixture a, and outputs the result to the switch 652. The switch 652 is 

50 closed when the pixel of frame #n which is supplied from the frame memory 621 (corresponding to the pixel of the 
frame #n-1) belongs to the covered background area, and supplies the value obtained by multiplying the pixel value 
by the mixture ratio a which is supplied from the multiplier 651 to the calculator 653 and the synthesizer 634. The value 
obtained by multiplying the pixel value of the pixel of the frame #n-1 output from the switch 652 by the mixture ratio a 
equals to the background component of the pixel value of the pixel corresponding to the frame #n. 

55 [0467] The calculator 653 obtains the foreground component by subtracting the background component which is 
supplied from switch 652 from the pixel value of the pixel of the frame #n which is supplied from the frame memory 
621 , and supplies the foreground component of the pixel of the frame #n belonging to the covered background area 
to the synthesizer 633. 
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[0468] The synthesizer 633 synthesizes the foreground component of the pixel of the frame #n, belonging to the 
uncovered baclcground area and supplied from the calculator 643 and the foreground component of the pixel of the 
frame #n, belonging to the covered background area and supplied from the calculator 653, and then supplies the result 
to the frame memory 623. 

5 [0469] The synthesizer 634 synthesizes the background component of tlie pixel of the frame #n, belonging to the 
uncovered background area and supplied from the switch 642 and the background component of the pixel of the frame 
#n, belonging to the covered background area and supplied from the calculator 652. and then supplies the result to 
the frame memory 623. 

[0470] The frame memory 623 stores respectively the foreground component and the background component of the 
10 pixels of the mixed area of the frame #n which are supplied from the separation processing block 622, 

[0471 ] The frame memory 623 outputs the stored foreground component and background component of the pixels 
of the mixed area of the frame #n. 

[0472] It is possible to perfectly separate the foreground component from the background component which are 
included In the pixel value by using the mixture ratio a which is a feature amount. 
IS [0473] The synthesizer 603 synthesizes the foreground component of the pixel of the mixed area of frame #n output 
from the separating portion 601 and the pixel belongs to the foreground area to generate the foreground component 
image. The synthesizer 605 synthesizes the background component of the pixel of the mixed area of frame #n output 
from the separating portion 601 and the pixel belongs to the background area to generate the background component 
image. 

20 [0474] FIGs. 95A and 95B are drawings showing an example of the foreground component image and an example 
of the background component image corresponding to the frame #n of FIG. 91 . 

[0475] FIG. 95A shows an example of the foreground component Image corresponding to the frame #n of FIG. 91 . 
Because the leftmost pixel and the fourteenth pixel from the leftmost comprise only the background component before 
they are separated into the foreground and background, their respective pixel values become 0. 

25 [0476] The second to fourth pixels from the leftmost belong to the uncovered background area before they are sep- 
arated into the foreground and background. Therefore, their respective background components become 0 and their 
respective foreground components remain unchanged. The eleventh to thirteenth pixels from the leftmost belong to 
the covered background area before they are separated Into the foreground and background. Therefore, their respec- 
tive background components become 0 and their respective foreground components remain unchanged. Because the 

30 fifth to tenth pixel from the leftmost comprise only the foreground component, their respective pixel values remain 
unchanged. 

[0477] FIG. 95B shows an example of the background component image corresponding to the frame #n of FIG. 91 . 
Because the leftmost pixel and the fourteenth pixel from the leftmost comprise only the background component before 
they are separated into the foreground and background, their respective pixel values remain unchanged. 

35 [0478] The second to fourth pixels from the leftmost belong to the uncovered background area before they are sep- 
arated into the foreground and background. Therefore, their respective foreground components become 0 and their 
respective background components remain unchanged. The eleventh to thirteenth pixels from the leftmost belong to 
the covered background area before they are separated into the foreground and background. Therefore, their respec- 
tive foreground components become 0 and their respective background components remain unchanged. Because the 

40 fifth to tenth pixel from the leftmost comprise only the foreground component, their respective pixel values become 0. 
[0479] Next, referring to a flowchart in FIG. 96, a process of separating the foreground and the background by the 
foreground/background separator 105 will be explained. In step S601 , the frame memory 621 of the separating portion 
601 obtains the Input image, and stores the Indicated frame #n targeted to be separated into the foreground and 
background with the leading frame #n-1 and the following frame #n+1 . 

45 [0480] in step S602, the separation processing block 622 of the separating portion 601 obtains the area infomiation 
supplied from the mixture ratio calculator 104. In step S603, the separation processing block 622 of the separating 
portion 601 obtains the mixture ratio a supplied from the mixture ratio calculator 1 04. 

[0481] in step S604, the uncovered-area processor 631 extracts the background component from the pixel value of 
the pixel belonging to the uncovered background area supplied from the frame memory 621 on the basis of the area 
50 Infomiation and the mixture ratio a. 

[0482] In step S605, the uncovered area processor 631 extracts the foreground component from the pixel value of 
the pixel belonging to the uncovered background area supplied from the frame memory 621 on the basis of the area 
infomnatlon and the mixture ratio a. 

[0483] in step S606, the covered area processor 632 extracts the background component from the pixel value of the 
55 pixel belonging to the covered background area supplied from the frame memory 621 on the basis of the area infor- 
mation and the mixture ratio a. 

[0484] In step S607, the uncovered area processor 632 extracts the foreground component from the pixel value of 
the pixel belonging to the covered background area supplied from the frame memory 621 on the basis of the area 
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information and the mixture ratio a. 

[0485] In step S608, the synthesizer 633 synthesizes the foreground component of the pixel belonging to the uncov- 
ered baclcground area and extracted from the processing In step S605 and the foreground component of the pixel 
belonging to the covered background area and extracted from the processing in step S607. The synthesized foreground 
5 component Is supplied to the synthesizer 603. Further, the synthesizer 603 synthesizes the pixel belonging to the 
foreground area and supplied through the switch 602 and the foreground component supplied from the separating 
portion 601 , and then generates the foreground component image. 

[0486] In step S609. the synthesizer 634 synthesizes the bacl<ground component of the pixel belonging to the un- 
covered baclcground area and extracted from the processing In step S604 and the background component of the pixel 
10 belonging to the covered background area and extracted from the processing In step S606. The synthesized back- 
ground component Is supplied to the synthesizer 605. Further, the synthesizer 605 synthesizes the pixel belonging to 
the background area and supplied through the switch 604 and the background component supplied from the separating 
portion 601 , and then generates the foreground component image. 

[0487] In step S61 0, the synthesizer 603 outputs the foreground component Image. In step S611 , the synthesizer 
15 605 outputs the background component image and then the process ends. 

[0488] Like the above, the foreground/background separator 105 can separate the foreground component and the 

background component from the Input image based on the area Infonmation and the mixture ratio a and output the 
foreground component image comprised of only the foreground component and the background component Image 
comprised of only the background component. 
20 [0489] Next, an adjustment process of adjusting the amount of motion blur of the foreground component image is 
explained. 

[0490] FIG. 97 Is a block diagram showing an example of a structure of the motion blur adjusting unit 1 06. The motion 
vector supplied from the motion detector 1 02 and the positional infonnation thereof are supplied to a unit of processing 

detemnlning portion 801 , a model forming portion 802 and a calculator 805. The area Infomiatlon supplied from the 
25 area specifying unit 1 03 is supplied to the unit of processing determining portion 801 . The foreground component Image 
supplied from the foreground/background separator 105 is supplied to an adder 804. 

[0491] The unit of processing determining portion 801 generates the unit of processing based on the motion vector, 
the positional Infomiation thereof and the area Infomnation, and then supplies the generated unit of processing to the 
model fomning portion 802 and the adder 804. 

30 [0492] The unit of processing A generated by the unit of processing determining portion 801 , as shown in FIG. 98, 
indicates the successive pixels which are in a row In the moving direction from the pixel corresponding to the covered 
background area of the foreground component Image to the pixel corresponding to the uncovered background area, 
or the successive pixels which are In a row In the moving direction from the pixel corresponding to the uncovered 
background area to the pixel corresponding to the covered background area. The unit of processing A, for example, 

35 comprises data of left-upper point (position of the pixel which is designated as one of the unit of processing and Is 
located at the leftmost or the most upper on the image) and data of right-lower point. 

[0493] The model fomning portion 802 performs the model fomning based on the motion vector and the Input unit of 
processing A. More specifically, the model fomning portion 802 stores, for example, a plurality of models corresponding 
to the number of pixels included in the unit of processing A, the virtual division number of pixel value In time direction 
40 and the number of the foreground components for each pixel In advance, and then selects a designated model corre- 
sponding to the pixel value and the foreground component shown in FIG. 99 on the basis of the unit of processing A 
and the virtual division number of the pixel value in time direction. 

[0494] For example, if the number of pixels of the unit of processing A Is 1 2 and the amount of movement v in shutter 
time is 5, the model fonning portion 802 selects a model totally comprised of 8 foreground components and where the 

45 virtual division number is 5, the leftmost pixel includes 1 foreground component, the second pixel from the leftmost 
includes 2 foreground components, the third pixel from the leftmost includes 3 foreground components, the fourth pixel 
from the leftmost includes 4 foreground components, the fifth pixel from the leftmost includes 5 foreground components, 
the sixth pixel from the leftmost includes 5 foreground components, the seventh pixel from the left includes 5 foreground 
components, the eighth pixel from the leftmost includes 5 foreground components, the ninth pixel from the leftmost 

50 includes 4 foreground components, the tenth pixel from the leftmost includes 3 foreground components, the eleventh 
pixel from the leftmost includes 2 foreground components, the twelfth pixel from the leftmost includes 1 foreground 
component. 

[0495] Further, the model forming portion 802 may not select one of the models stored In advance, but may generate 
a model based on motion vector and the unit of processing when the motion vector and the unit of processing A are 

S5 supplied. 

[0496] The model fonnlrig portion 802 supplies the selected model to the equation generator 803. 
[0497] The equation generator 803 generates equations based on the models supplied from the model fomning por- 
tion 802. Referring to the models of the foreground component image In FIG. 99, when the number of the foreground 
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components is 8, the number of the pixels con-esponding to the unit of processing A is 1 2. the amount of movement v 
is 5 and the virtual division number Is 5, subsequent equations generated by the equation generator 803 are explained. 
[0498] When the foreground component included in the foreground component image corresponding to the shutter 
time/v lies between F01/v and F08/v, the relations between F01/v to F08/v and the pixel values C01 to C12 are ex- 
pressed In equations (78) to (89). 

C01=F01/v (78) 
C02=F02/V+F01/V (79) 
C03=F03/v+F02^+F01/v (80) 
C04=F04/v+F03Ar+F02/v+F01/v (81 ) 

C05=F05/v+F04/v+F03^+F02^+F01 N (82) 
C06=F06/V+F05/V+F04/V+F03/V+F02/V (83) 
C07=F07/V+F06^+F05/V+F04/V+F03^ (84) 
C08=F08/v+F07/v+F06/v+F05/v+F04/v (85) 
C09=F08/v+F07/v+F06/v+F05A^ (86) 
C1 0=F08^+F07^+F06/v (87) 
C11=F08/v+F07/v (88) 
C12=F08/v (89) 



[0499] The equation generator 803 generates equations by modifying the generated equations. Equations generated 
by the equation generator 803 are expressed In equations (90) to (101). 

45 

C01=1 . F01/V+0 . F02/V+0 • F03/V+0 • F04/V+0 • F06/v 

+0 • F06/V+0 • F07/V+0 ■ F08/V (90) 

50 

C02=1 . F01/V+1 • F02/V+C • FOS/v+O • F04/V+0 • F05/V 

+0 . F06/V+0 • F07/V+0 • F08/V (91) 

55 

C03=1 . F01/V+1 . F02/V+1 • F03/V+0 • F04/V+0 • F05/V 
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+0 . F06A/+0 . F07/V+0 • FOB/v (92) 

C04=1 . F01/V+1 . F02Af+1 • F03^+1 • F04^+0 • F05Af 

+0 . FOeA^+O . F07/V+0 • FOB/v (93) 

C05=1 . F01/V+1 . F02A/+1 • F03/V+1 • F04/V+1 • FOS/v 

+0 • F06A/+0 . F07/V+0 • F08/V (94) 

C06=0 • F01/V+1 . F02/V+1 • F03/V+1 • F04/V+1 • FOS/v 

+1 • F06/V+0 . F07/V+0 . FOB/v (95) 

C07=0 . F01/V+0 . F02N+^ • F03^+1 • F04^+1 • F05/V 

+1 . FOB/v+1 . F07/V+0 . FOB/V (96) 

C08=0 . F01/V+0 . F02/V+0 . F03A/+1 • F04A^+1 • FOBA^ 

+1 . F06/V+1 . F07/V+1 ■ FOaA/ (97) 

C09=0 ■ F01/V+0 . F02/V+0 • F03/V+0 • F04/V+1 • FOS/v 

+1 . F06/V+1 . F07/V+1 ■ FOB/v (9B) 

C10=0 . F01/V+0 . F02/V+0 • F03/V+0 • F04/V+0 • FOS/V 

+1 . FOBA^+I . F07^+1 . FOB/V (99) 

C1 1=0 . F01/V+0 . F02/V+0 • F03/V+0 • F04/V+0 • FOS/v 

+0 . F06/V+1 . F07/V+1 . FOB/v (100) 

CI 2=0 . FOI/v+0 . F02/V+0 • F03/V+0 • F04/V+0 • F06/v 

+0 . F06/V+0 . F07/V+1 • FOB/v (101) 

[0500] Equations (90) to (1 02) may be expressed as an equation (1 02). 

so 

08 

Cj^^aij^FUv (102) 

55 

[0501] In equation (1 02), j means the position of pixel. In this example, j Is one of 1 to 12. Further, I means the position 
of foreground value. In this example, i is one of 1 to B. alj Is 0 orl according to the values of i and j. 
[0502] Considering an error, equation (102) is expressed as equation (103). 
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08 

Cj=t^ aij •Fiiv + ej (103) 

isOJ 

[0503] In equation (103), eJ is an en^or Included in indicated pixel Cj. 
[0504] Equation 103 can be expressed as equation 104 again. 

08 

ej = Cj -^^aij^Fiiv (104) 

[0505] Here, sunn of the square of enters E is defined as shown in equation (105) to apply the least square method. 

E = f,ej' (105) 

[0506] In order to minimize the error, tlie value of the partial differential by the variable Fit to the sum of the square 
of errors E should equal zero. satisfying equation (106) Is obtained. 



dFk j^j ^ dFk 

12 08 

= 2 -T,{(CJ 'tiaij'FilvH-akJh) = 0 (106) 

[0507] In equation (106), because the amount of movement v is fixed, equation (107) can be derived. 

f akj ' (Cj -f,aij'FHv) = 0 (107) 

[0508] Equation (108) is obtained by expanding and transposing equation (107). 

12 08 22 

E (akj-Zaij'Fi) = v-S akj - Cj (m) 

[0509] Equation (1 08) Is expanded in 8 equations obtained by substituting one of integers between 1 and 8 for k in 
equation (1 08). The obtained 8 equations can be expressed as a matrix equation, and this matrix equation is called a 
nomial equation. 

[051 0] An example of a normal equation generated by the equation generator 803 based on the least square method 
is shown In equation (109). 
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[0511] If equation (109) Is expressed as A-F=v-C, C, A and v are known and F is uni<nown. A and v are known at 

the time of model fonning and C is already known by Inputting the pixel values in adding operation. 

[0512] Errors included in pixel C can be dispersed by calculating the foreground component by using the normal 

2^ equation based on the least square method. 

[0513] The equation generator 803 supplies the normal equation generated by the above to the adder 804. 
[051 4] The adder 804 sets the pixel values C included in foreground component image in the matrix equation supplied 
from the equation generator 803 on the basis of the unit of processing supplied from the unit of processing detemiining 
portion 801 . The adder 804 supplies the matrix where the pixel values C are set to the calculator 805. 

30 [0515] The calculator 805 calculates the foreground component Fi/v from which motion blur is eliminated through 
the processing based on the sweeping-out methods such as Gauss-Jordan elimination method, calculates Fi corre- 
sponding to the pixel value 1 of the foreground from which motion blur is eliminated, wherein 1 is one of integers between 
0 and 8, and then outputs the foreground component image from which motion blur Is eliminated, along with the cal- 
culated pixel value Fi to the motion blur adder 806 and the selector 807. 

35 [0516] Further, as shown in FiG. 100, for making the position of the foreground component image unchanged with 
respect to the screen, each of F01 to F08 is set to each of COS to C1 0 in the foreground component image from whteh 
motion blur is eliminated, l-lowever, it may correspond to arbitrary positions. 

[0517] The motion blur adder 806 may adjust the amount of motion blur by adding the amount by which motion blur 
is adjusted v' which is different from the amount of movement v, for example, the amount by which motion blur is 

40 adjusted v' is half of the amount of movement v, or has no relation with the amount of movement v. For example, as 
shown in FIG. 101 , the motion blur adder 806 calculates the foreground component Fi/v' by dividing the foreground 
pixel value from which motion blur is eliminated Fi with the amount by which motion blur is adjusted v'. calculates the 
sum of the foreground components Fi/v', and then generates the pixel value where the amount of motion blur is adjusted. 
For example, when the amount by which motion blur is adjusted is 3, the pixel value C02 becomes (F01)/v', the pixel 

« value COS becomes (F01 +F02)/v', the pixel value C04 becomes (F01 +F02+F03)/v' and the pixel value COS becomes 
(F02+F03+F04)/v'. 

[0518] The motion blur adder 806 supplies the foreground component image of which the amount of motion blur is 
adjusted to the selector 807. 

[0519] The selector 807 selects one of the foreground component image from which motion blur is eliminated and 
so whfch is supplied from the calculator 805 and the foreground component Image of whteh the amount of motion blur is 
adjusted and which is supplied from the motion blur adder 806 on the basis of the selection signal selected by an user, 
and then outputs the selected foreground component image. 

[0520] Like the above, the motion blur adjusting unit 106 is able to adjust the amount of motion blur based on the 
selection signal and the amount v' by which motion blur is adjusted. 
55 [0521 ] Further, for example, as shown In FIG. 1 02, when the number of pixels corresponding to the unit of processing 
is 6 and the amount of movement v is 4, the motion blur adjusting unit 106 generates the matrix equation shown in 
equation (110). 
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IS [0522] The motion blur adjusting unit 106 generates as many equations needed to con-espond to the iength of the 
unit of processing and calculates the pixel value Fi from which the amount of motion blur is adjusted, tn the same 
manner, when the number of pixels Included in the unit of processing Is, for example, 100, the motion blur adjusting 
unit 106 generates as many equations to accommodate the unit of processing comprising one hundred pixels, and 
then calculates Fi. 

20 [0523] FIG. 1 03 is a drawing showing another structure of the motion blur adjusting unit 1 06. The same portions as 
those in FIG. 97 are given with the same reference numerals and the description thereof will be omitted. 
[0524] The selector 821 supplies the input motion vector and the positional infomnation thereof, as It is, to the unit 
of processing detemnining portion 801 and the model fomfiing portion 802, on the basis of the selection signal or replaces 
the magnitude of motion vector with the amount v* by which motion blur is adjusted and then supplies the replaced 

25 amount V and the positional Infonnatlon thereof to the unit of processing detemilning portion 801 and the model fonning 
portion 802. 

[0525] By doing Wke this, the unit of processing determining portion 801 to the calculator 805 of the motion blur 
adjusting unit 106 in FIG. 103 can adjust the amount of motion blur according to the amount of movement v and the 
amount v* by which motion blur is adjusted. For example, when the amount of movement v Is 5 and the amount v' by 

30 which motion blur Is adjusted is 3, the unit of processing detemnining portion 801 to the calculator 805 of the motion 
blur adjusting unit 1 06 In FIG. 1 03 perfonms calculations for the foreground component image whose amount of move- 
ment V is 5 according to the model of FIG. 1 01 con-esponding to the amount v' by which the motion blur Is adjusted 3, 
and then calculated the Image Including the motion blur according to the (amount of movement v)/(amount v' by which 
motion blur is adJusted)=5/3, almost equaling 1 .7. Further, in this case, because the calculated image does not include 

35 the motion blur corresponding to amount of movement v of 3. it is important to keep in mind that the result of the motion 
blur adder 806 is different from the relation between the amount of movement v and the amount of adjusting motion 
blurv*. 

[0526] As mentioned above, the motion blur adjusting unit 106 generates equations according to the amount of 
movement v and the unit of processing, sets the pixel values of foreground component image In the generated equa- 
40 tions, and then calculates the foreground component image whose amount of motion blur is adjusted. 

[0527] Next, refemng a flow chart in FIG. 1 04, a process of adjusting of amount of motion blur included in foreground 
component Image by the motion blur adjusting portion 106 is explained. 

[0528] In step S801 , the unit of processing detemnining portion 801 of the motion blur adjusting unit 1 06 generates 
the unit of processing based on the motion vector and the positional infomriation thereof, and the supplies the generated 
45 unit of processing to the model fonning portion 802. 

[0529] In step S802, the model forming portion 802 of the motion blur adjusting unit 1 06 selects or generates a model 
according to the amount of movement v and the unit of processing. In step S803, the equation generator 803 generates 
a nonnal equation based on the selected model. 

[0530] In step S804, the adder 804 sets the pixel values of the foreground component image in the generated normal 
so equation. In step S805, the adder 804 detemiines whether the pixel values of all the pixels corresponding to the unit 
of processing are set or not and if it is determined that the pixel value of all the pixels corresponding to the unit of 
processing are not set, the procedure returns to step S804 and repeats the processing for setting the pixel values in 

the generated normal equation. 

[0531] In step S805, If the adder 804 determines that the pixel values of all the pixels corresponding to the unit of 
55 processing are set, the procedure proceeds to set S806, the calculator 805 calculates the pixel values of foreground 
whose amount of motion blur is adjusted on the basis of the normal equation where the pixel values supplied by the 
adder 804 is set, and the process ends. 

[0532] Lli<e this, the motion blur adjusting unit 1 06 can adjust the amount of motion blur from foreground image which 
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mcludes the motion blur based on the motion vector and the positional Infonmation thereof. 
[0533] That is, It is possible to adjust the amount of motion blur included In the pixel values which are sample data. 
[0534] FIG. 1 05 Is a block diagram showing another example of a configuration of the motion blur adjusting unit 1 06. 
The motion vector and the positional information thereof supplied from the motion detector 102 are supplied to a unit 
5 of processing detemnlning portion 901 and a adjusting portion 905, and the area infonnation supplied from the area 
specifying unit 103 is supplied to the unit of processing detemnlning portion 901. The foreground component image 
supplied from the foreground/background separator 1 05 is supplied to calculator 904. 

[0535] The unit of processing determining portion 901 generates a unit of processing based on the motion vector 
and positional information thereof, and the area Infonnation, and then supplies the generated unit of processing to the 

10 model fomning portion 902 along with the motion vector. 

[0536] The model forming portion 902 performs the model fomnlng based on the motion vector and the input unit of 
processing. More specifically, the model fomrilng portion 902 stores, for example, a plurality of models corresponding 
to the number of pixels included in the unit of processing, the virtual division number of the pixel value in time direction 
and the number of the foreground components for each pixel In advance, selects a specifying model corresponding to 

IS the pixel value and the foreground component shown in FIG. 1 06 on the basis of the unit of processing and the virtual 
division number of the pixel value In time direction. 

[0537] For example, if the number of pixels corresponding to the unit of processing is 1 2 and the amount of movement 
V is 5, the model forming portion 902 selects the model, totally comprised 8 foreground components and where the 
number of division is 5, the leftmost pixel includes one foreground component, the second pixel from the leftmost 

20 includes two foreground components, the third pixel from the leftmost includes three foreground components, the fourth 
pixel from the leftmost includes four foreground components, the fifth pixel from the leftmost includes five foreground 
components, the sixth pixel from the leftmost includes five foreground components, the seventh pixel from the leftmost 
Includes five foreground components, the eighth pixel from the leftmost includes five foreground components, the ninth 
pixel from the leftmost includes fourforeground components, the tenth pixel from the leftmost includes three foreground 

25 components, the eleventh pixel from the leftmost includes two foreground components, the twelfth pixel from the left- 
most includes one foreground component. 

[0538] Further, the model forming portion 902 may not select one of the models stored in advance, but generates a 
model based on the motion vector and the unit of processing when the motion vector and the unit of processing are 
supplied. 

30 [0539] The equation generator 903 generates equations based on the model supplied from the model forming portion 

902. 

[0540] Referring to models of the foreground component Image shown in FIGs. 106 to 108, examples of the equations 
generated by the equation generator 903 is explained when the number of the foreground components Is 8, the number 
of the pixels con-esponding to the unit of processing is 12 and the amount of movement v Is 5. 
35 [0541] When the foreground component corresponding to (shutter time)A/ included In the foreground component 
image is between FOI/v and F08/v, the relationship between F01/v to F08/v and the pixel values C01 to C12 are 
expressed In equations (78) to (89) as mentioned earlier. 

[0542] Paying attention to the pixel values C1 2 and C1 1 , the pixel value CI 2 comprise only the foreground component 
F08/V as shown in equation (111) and the pixel value C11 comprise the sum of the foreground components F08/v and 
^ F07/V. Therefore, the foreground component F07/V can be obtained from equation (112). 



[0543] In the same manner, referring to the foreground components included In the pixel values CIO to C01, the 
foreground components F06/V to FOI/v can be obtained by the equations (113) to (118). 



F08^=C12 



(111) 



45 



F07/v=C11-C12 



(112) 
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F06/V=C10-C11 



(113) 
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F05A^=C09-C10 



(114) 



F04/v=C08-C09 



(115) 



52 



EP 1400 927 A1 



F03A/=C07-C08+C12 (116) 



F02A^=C06-C07+C1 1 -CI 2 (117) 



F01/v=C05-C06fC10-C1 1 (118) 

10 [0544] The equation generator 903 generates equations for calculating the foreground components by using the 
differences between the pixel values shown in equations (111 ) to (11 8). The equation generator 903 supplies the gen- 
erated equations to the calculator 904. 

[0545] The calculator 904 calculates the foreground components based on the equations supplied from the equation 
generator 903 where the pixel values of the foreground component image are set. For example, when the equations 
15 (1 1 1 ) to (1 1 8) are supplied from the equation generator 903, the pixel values COS to C1 2 are substituted In the equations 
(111) to (118). 

[0546] The calculator 904 calculates the foreground components based on the equations where the pixel values are 
set. For example, the calculator 904 calculates the foreground components FOI/v to F08/v from the calculations based 
on the equations (111) to (118) where the pixel values COS to C12 are set as shown In FIG. 107. The calculator 904 

20 supplies the foreground components FOI/v to fOQN to the adjusting portion 90S. 

[0547] The adjusting portion 90S calculates the pixel value of the foreground where motion blur Is eliminated by 
multiplying the foreground component supplied from the calculator 904 by the amount of movement v included In motion 
vector supplied from the unit of processing detemninlng portion 901 . For example, the adjusting portion 905 calculates 
the pixel values F01 to FOB of the foregrounds where motion blur is eliminated by multiplying each of the foreground 

25 components FOI/v to F08/v by S of the amount of movement v when the foreground components FOI/v to F08/v supplied 
from the calculator 904 are supplied as shown In FIG. 108. 

[0548] The adjusting portion 90S supplies the calculated foreground component image comprising the pixel values 

of the foreground where motion blur is eliminated to the motion blur adder 906 and the selector 907. 

[0549] The motion blur adder 906 may adjust the amount of motion blur by, for example, the amount v' by which 

30 motion blur is adjusted which is different from the amount of movement v and which is half of the amount of movement 
v, or the amount v" by which motion blur Is adjusted having no relation with the amount of movement v. For example, 
as shown in FIG. 101, the motion blur adder 906 calculates the foreground component Fi/v' by eliminating the pixel 
value of foreground from which motion blur is eliminated Fi from the amount v* by which motion blur Is adjusted, cal- 
culates the sum of the foreground components Fi/v', and then generates the pixel value where the amount of motion 

35 blur is adjusted. For example, when the amount by which motion blur is adjusted is 3, the pixel value C02 becomes 
{F01)/v', the pixel value C03 becomes (F01+F02)/v', the pixel value C04 becomes (F01+F02+F03)/v' and the pixel 
value COS becomes (F02+F03+F04)/v*. 

[0550] The motion blur adder 906 supplies the foreground component image where motion blur Is adjusted to the 
selector 907. 

40 [0551] The selector 907 selects one of the foreground component image from which motion blur is eliminated and 
which is supplied from the adjusting portion 905, and the foreground component image of which motion blur is adjusted 
and which is supplied from the motion blur adder 906, for example, on the basis of selection signal corresponding to 
the selection of an user, and then outputs the selected foreground component Image. 

[0552] Like the above, the motion blur adjusting unit 1 06 can adjust the amount of motion blur based on the selection 

45 signal and the amount v' by which motion blur is adjusted. 

[0553] Next, refen^ing the flow chart in FIG. 1 09. a process of adjusting the amount of motion blur of foreground in 
the motion blur adjusting unit 106 having a configuration shown in FIG. 10S, will be explained. 
[0554] In step S901 , the unit of processing detennining portion 901 of the motion blur adjusting unit 106 generates 
a unit of processing based on the motion vector and the area infomnation, and then supplies the generated unit of 

50 processing to the model forming portion 902 and the adjusting portion 905. 

[0555] In step S902. the model forming portion 902 of the motion blur adjusting unit 1 06 selects or generates a model 
according to the amount of movement v and the unit of processing. In step S903, the equation generator 903 generates 
an equation for calculating the foreground component from the differences between the pixel values of the foreground 
components based on the selected or generated model. 

55 [0556] In step S904, the calculator 904 sets the pixel values of the foreground component image in the generated 
equation and extracts the foreground component from the differences between the pixel values on the basis of the 
equation which sets the pixels. In step S905, the calculator 904 determines whether all the foreground components 
con-esponding to the unit of processing are extracted, and If It Is determined that all the foreground components cor- 



53 



EP 1 400 927 A1 



responding to the unit of processing are not extracted, the procedure returns to step S904 and the processing for 
extracting the foreground components Is repeated. 

[0557] In step S905, if It Is determined that all the foreground components corresponding to unit of processing are 
extracted, the procedure proceeds to step S906, and the adjusting portion 905 corrects each of the foreground com- 
5 ponents F01/V to F08/v supplied from the calculator 904 based on the amount v of movement and then calculates the 
pixel values F01 to F08 from which the motion blur is eliminated. 

[0558] In step S907, the motion blur adder 906 calculates the pixel values of the foreground where amount of motion 
blur is adjusted, the selector 907 selects either the image In which amount of movement is eliminated or the image In 
which amount of movement Is adjusted and outputs the selected image, and then the procedure is finished. 

10 [0559] Like the above, the motion blur adjusting unit 106 having the configuration shown in FIG. 105 can adjust 
motion blur by foreground image in which motion blur is included more rapidly by more simple operations. 
[0560] Conventional methods for eliminating motion blur such as Wiener-filter, etc., are effective in ideal conditions, 
but are not effective for the quantized real images having noises. However, this method using the motion blur adjusting 
unit 106 having the structure shown In FIG. 105 is sufficiently effective for the quantized real Images having noises 

IS and it is possible to eliminate the motion blur precisely. 

[0561] As mentioned above, the separation server 1 1 having the structure shown In FIG. 27 can adjust the amount 
of motion blur belonging to the input image. 

[0562] FIG. 11 0 is a block diagram showing another configuration of the separation server 11 . 
[0563] The same portions as those In FIG. 27 are given with the same reference numerals and the description thereof 
20 will be omitted adequately. 

[0564] The area specifying unit 1 03 supplies the area inf omiatlon to the mixture ratio calculator 1 04 and the synthe- 
sizer 1001. 

[0565] The mixture ratio calculator 1 04 supplies the mixture ratio a to the foreground/background separator 1 05 and 

the synthesizer 1001. 

25 [0566] The foreground/background separator 1 05 the foreground component image to the synthesizer 1 001 . 

[0567] The synthesizer 1 001 synthesizes any background image and the foreground component image supplied 
from the foreground/background separator 1 05 based on the mixture ratio a supplied from the mixture ratio calculator 
104 and the area information supplied from the area specifying unit 1 03, and then output the synthesized Image cor- 
responding to the background image or the foreground component image. 

30 [0568] FIG. 11 1 1s a drawing showing a configuration of the synthesizer 1 001 . The background component generator 
1021 generates the background component Image based on the mixture ratio a and any background image, and then 
supplies the generated background component image to the mixed area image synthesizing portion 1022. 
[0569] The mixed area image synthesizing portion 1 022 generates the mixed area synthesized image by synthesizing 
the background component Image supplied from the background component generator 1 021 and the foreground com- 

35 ponent and then supplies the generated mixed area synthesized Image to the image synthesizing portion 1023. 

[0570] The image synthesizing portion 1 023 synthesizes the foreground component image, the mixed area synthe- 
sized image supplied from the mixed area image synthesizing portion 1022 and any background image based on the 
area Infomnatlon to generate and output the synthesized image. 

[0571] Like the above, the synthesizer 1001 can synthesize the foreground component image and any background 
40 image. 

[0572] The Image obtained by synthesizing the foreground component image and any background image based on 
the feature amount of the mixture ratio a is more natural when compared to the Image obtained by synthesizing only 
the pixels. 

[0573] FIG. 112 is a block diagram showing another configuration of the separation server 11 which has adjusted 
<s the amount of motion blur. The separation server 1 1 shown in FIG. 27 performs the area specification and cateutates 
of the mixture ratio a serially, while the separation server 11 shown In FIG. 112 perfonms the area specification and 
calculates of the mixture ratio a in parallel. 

[0574] The same portions as those in FIG. 27 are given with the same reference numerals and the description thereof 
will be omitted. 

so [0575] The input image is supplied to the mixture ratio calculator 11 01 , the foreground/background separator 1 1 02, 
the area specifying unit 103 and the object extracting unit 101. 

[0576] The mixture ratio calculator 1101 calculates an estimated mixture ratio supposing that the pixel belongs to 
the covered background area and calculates an estimated mixture ratio supposing that the pixel belongs to the uncov- 
ered background area for each pixel belonging to the input image on the basis of the input Image, and supplies the 
55 estimated mixture ratio for the case supposing that the pixel belongs to the covered background area and the estimated 
mixture ratio in the case that supposes the pixel belongs to the uncovered background area to the foreground/back- 
ground separator 11 02. 

[0577] FIG. 113 Is a block diagram showing an example of a configuration of the estimated mixture ratio calculator 
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1101. 

[0578] An estimated mixture ratio processor 401 shown In FIG. 113 Is the same as the estimated mixture ratio proc* 
essor401 shown in FIG. 72. An estimated mixture ratio processor 402 shown in FIG. 113 is the same as the estimated 
mixture ratio processor 402 shown in FIG. 72. 
5 [0579] The estimated mixture ratio processor 401 calculates an estimated mixture ratio for each pixel using the 
calculation corresponding to a model of the covered background area based on the Input Image, and then outputs the 
calculated estimated mixture ratio. 

[0580] The estimated mixture ratio processor 402 calculates an estimated mixture ratio for each pixel using the 
calculation corresponding to a model of the uncovered baci(ground area based on the input image, and then outputs 

10 the calculated estimated mixture ratio. 

[0581] The foreground/background separator 1102 generates a foreground component image from the input Image, 
based on the estimated mixture ratio for the case that supposes the pixel belongs to the covered background area, 
the estimated mixture ratio for the case that supposes the pixel belongs to the uncovered background area which are 
supplied from the mixture ratio calculator 1101 , and based on the area infomnation supplied from the area specifying 

IS unit 1 03, and then supplies the generated foreground component image to the motion blur adjusting unit 1 06 and the 
selector 107. 

[0582] FIG. 11 4 is a block diagram showing an example of a configuration the foreground/background separator 1 1 02. 
[0583] The same portions as those in the foreground/background separator 1 05 shown in FIG. 89 are given with the 
same reference numerals and the description thereof will be omitted. 
20 [0584] The selector 1121 selects the estimated mixture ratio for the case that supposes the pixel belongs to the 
covered background area or the estimated mixture ratio for the case that supposes the pixel belongs to the uncovered 
background area which are supplied from the mixture ratio calculator 1101, based on the area information supplied 
from the area specifying unit 103, and then supplies the selected estimated mixture ratio as the mixture ratio a to the 
separating portion 601 . 

25 [0585] The separating portion 601 extracts the foreground component and background component from the pixel 
values of the pixel belonging to the mixed area based on the mixture ratio and the area information supplied from the 
selector 1121 , supplies the extracted foreground component to the synthesizer 603 and supplies the extracted back- 
ground component to the synthesizer 605. 

[0586] The separating portion 601 can have the same configuration shown In FIG. 94. 
30 [0587] The synthesizer 603 synthesizes and outputs the foreground component Image. The synthesizer 605 syn- 
thesizes and outputs the background component image. 

[0588] The motion blur adjusting unit 1 06 shown in FIG. 112, which may have the same structure as the configuration 
shown in FIG. 27, adjusts the amount of motion blur belonging to the foreground component Image supplied from the 
foreground/background separator 1102 based on the area infomnation and the motion vector, and then outputs the 

35 foreground component image where the amount of motion blur is adjusted. 

[0589] The selector 1 07 shown in FIG. 1 1 2 selects either the foreground component image supplied from the fore- 
ground/background separator 1 1 02 or the foreground component image In which the motion blur Is adjusted supplied 
from the motion blur adjusting unit 106 based on the selection signal corresponding the selection of a user, and then 
output the selected foreground component image. 

40 [0590] Like the above, the separation server 11 having the configuration shown in FIG. 112 can adjust the amount 
of motion blur included in the image con-espondlng to the foreground object included in the input image and outputs 
it. The separation server 11 having the configuration shown in FIG. 112 can calculate a mixture ratio a of buried Infor- 
mation and output the calculated mixture ratio a as the same manner In the first embodiment. 
[0591] FIG. 115 is a block diagram showing another configuration of the separation sender 11 for synthesizing the 

45 foreground component image and any background image. The separation server 11 shown in FIG. 1 1 0 perfomis the 
area specification and the calculation of the mixture ratio a serially. But the separation server 11 shown in FIG. 115 
perfonns the area specification and the calculation of the mixture ratio a in parallel. 

[0592] The same portions as those in FIG. 112 are given with the same reference numerals and the description 
thereof will be omitted. 

so [0593] The mixture ratio calculator 1101 shown in FIG. 115 calculates an estimated mixture ratio for the case that 
supposes the pixel belongs to the covered background area and an estimated mixture ratio for the case that supposes 
the pixel belongs to the uncovered background area for each pixel belonging to the input Image on the basis of the 
input image, and supplies the estimated mixture ratio for the case that supposes the pixel belongs to the covered 
background area and the estimated mixture ratio for the case that supposes the pixel belongs to the uncovered back- 
us ground area to the foreground/background separator 1102 and the synthesizer 1201 . 

[0594] The foreground/background separator 1102 shown in FIG. 115 generates a foreground component image 
from the input image based on the estimated mixture ratio for the case that supposes the pixel belongs to the covered 
background area and the estimated mixture ratio for the case that supposes the pixel belongs to the uncovered back- 
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ground area which are supplied from the mixture ratio calculator 1101. and based on the area Infomiation supplied 
from the area specifying unit 103, and then supplies the generated foreground component Image to the synthesizer 
1201. 

[0595] The synthesizer 1201 synthesizes any background image and the foreground component image supplied 
5 from the foreground/background separator 1 1 02 based on the estimated mixture ratio for the case that supposes the 
pixel belongs to the covered background area and the estimated mixture ratio for the case that supposes the pixel 
belongs to the uncovered background area which are supplied from the mixture ratio calculator 1101. and based on 
the area information supplied from the area specifying unit 1 03, and then outputs the synthesized image corresponding 
to the background image or the foreground Image. 
10 [0596] FIG. 116 is a drawing showing a configuration of the synthesizer 1201. The same portions as those in the 
block diagram of FIG. Ill are given with the same reference numerals and the description thereof will be omitted. 
[0597] The selector 1221 selects the estimated mixture ratio for the case that supposes the pixel belongs to the 
covered background area or the estimated mixture ratio for the case that supposes the pixel belongs to the uncovered 
background area which are supplied from the mixture ratio calculator 1101, based on the Infonmation supplied from 
IS the area specifying unit 1 03, and then supplies the selected estimated mixture ratio as the mixture ratio a to the back- 
ground component generator 1 021 . 

[0598] The background component generator 1021 shown in FIG. 116 generates a background component image 
based on the mixture ratio a supplied from the selector 1221 and any background image, and then supplies the gen- 
erated background component image to the mixed area image synthesizing portion 1022. 
20 [0599] The mixed area image synthesizing portion 1022 shown In FIG. 116 generates a mixed area synthesized 
image by synthesizing the background component image supplied from the background component generator 1021 
and the foreground component Image, and then supplies the generated mixed area synthesized image to the image 
synthesizing portion 1023. 

[0600] The image synthesizing portion 1 023 synthesizes the foreground component image, the mixed area synthe- 
25 sized image supplied from the mixed area Image synthesizing portion 1 022 and any background Image, based on the 
area information to generate and output the synthesized image. 

[0601] Like the above, the synthesizer 1 201 can synthesize the foreground component image and any background 
image. 

[0602] Further, the mixture ratio a is explained as the ratio of the background component belonging to the pixel value 
30 but it may be a ratio of the foreground component belonging to the pixel value. 

[0603] Further, it has been explained that the moving direction of the object to be the foreground was from the left 
to right. But, of course, the direction is not limited to that direction. 

[0604] In above, the case when projecting the real space Image having the infomiation of the 3-dlmensional space 
and time axis to the space-time having the information of the 2-dimensional space and time axis by using a video 
35 camera was explained as an example, but the present Invention is not limited to this example and is applicable to the 
cases where the distortion originated from the projection is corrected, the significant infomiation is extracted or image 
is synthesized more naturally when the first infomiation of the first dimension are projected to the second infomiation 
of the second dimension which is less than the first infomiation quantitatively. 

[0605] Further, the sensor 76a is not limited to the CCD and may be a solid state image pickup element, for example, 
40 BSD (Bucket Brigade Device), CID (Charge Injection Device), CPD (Charge Priming Device), or CMOS (Complemen- 
tary Mental Oxide Semiconductor) sensor. And the sensor is not limited to the sensor where the detecting elements 
are an-anged on the matrix. It may be a sensor where the detecting elements are adjacent in a row. 
[0606] Each function of the separation server 1 1 explained above may be achieved by distributing the image process- 
ing to the various servers on the network shown in FIG. 1 . That is, the object extracting unit 1 01 and the motion detector 
45 1 02, may function as the motion detecting server 12 the area specifying unit 1 03 may function as the area specifying 
server 13, the mixture ratio calculator 104 may function as the mixture ratio calculating server 14, the foreground/ 
background separator 105 may function as the foreground/background image separating server 15 and the motion 
blur adjusting unit 1 06 may function as the motion blur adjusting server 1 6. Therefore, the block diagram of the sepa- 
ration server 11 shown In FIG. 27 can be perfonned by hardware, software or network. Further, In the same manner, 
50 the synthesizing server 19 may function as the synthesizer 1201 and the block diagram of the synthesizing process 
can be perfonned by hardware, software or network. 

[0607] Each processing of the object extracting unit 101 , the motion detector 102, the area specifying unit 1 03, the 
mixture ratio calculator 104, the foreground/background separation processor 105 and the motion blur adjusting unit 
1 06 may be replaced with each processing of the motion detecting server 1 2, the area specifying server 1 3. the mixture 
55 ratio calculating server 1 4, the foreground/background image separating server 1 5 and the motion blur adjusting server 
1 6, and therefore the explanation thereof is omitted. 

[0608] Further, when perfonned by the hardware or software, the separation server 11 may comprise of a portion 
Included in the various senders, the client computer 27 and the camera temninal units 28 which are connected to the 
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network in FIG. 1 as a separation processor. Thus, in the following explanation, when the separation server 11 is 
explained as one device having the function for separating the Input image into a foreground component image and a 
background component Image, It Is refen'ed to as the separation processor 11. 

[0609] Next, referring the flow chart In FIG. 117, a process of separating service for the Image Input from the client 
5 computer 27 via the network 1 of FIG. 1 by the separation server 11 will be explained. 

[061 0] In step SI 001 , the client computer 27 outputs the infomnation for specifying an image to the separation server 
1 1 . That is, a specific image or an image ID specifying an image is output to the separation server 1 1 as the inf omfiation 
specifying an image desired by a user to be separated. 

[0611] In step SI Oil . the separation server 11 obtains a specified image. That is, the separation server 11 reads out 
10 and obtains the very Image transmitted from the client computer 27, and reads out and obtains an Image corresponding 
to an Image ID when specifying infomiatlon Is transmitted from the client computer 27, via the network 1 . 
[0612] In step SI 012, the charge processor 11a of the separation server 11 perfonns the charge processing via the 
network 1 by cooperating with the account charge server 24. Further, at the same time, in step SI 021, the account 
charge server 24 performs the charge processing by cooperating with the separation server 11 . 
IS [0613] Here, referring to the flowchart of FIG. 118, the aforementioned charge processing will be explained. Further, 
the real charge processing Is perfomned by the separation server 1 1 and the account charge server 24. However, since 
the Infomiatlon required for various processes Is also output from the client computer 27, here, the processing of the 
client computer 27 will be explained together. 

[0614] In step S1 1 01 , as shown In FIG. 1 1 9, the client computer 27 selects the service and transmits a corresponding 
20 service fee to the separation server 11 along with ID information for discerning the user (user provided with image 
separating service) and the verification infonmation (password, etc.) via the network 1 . That is, at this time, when the 
information for specifying image is transmitted by means of the processing of step SI 001 in FIG. 117, the processing 
In this step S1101 is perfomned. Further, the service fee means the cost for the separating service. 
[0615] In step S1 111, as shown In FIG. 119, the charge processor 11a of the separation server 11 receives the ID 
25 infomiatlon and the verification Information and transmits the service fee and Its own ID to the account charge server 24. 
[0616] In step S1121 , as shown In FIG. 119, the account charge server 24 Inquires the verification Infomiatlon, the 
customer account ID and the service fee from the financial transaction server 25 that is managed by a financial Institution 
of the customer account on the basis of ID transmitted from the separation server 11 . 

[061 7] in step S1 1 31 , as shown in FIG. 1 1 9, the financial transaction server (for customer) 25 executes the verification 
30 processing on the basis of the customer account ID and the verification information and notifies the verified result and 
the Information of authorization of use to the account charge server 24. 

[0618] In step S1122, as shown In FIG. 119, the account charge server 24 transmits the verified result and the 
Infonnation of authorization of use to the separation server 11. 

Further, In the following description, explanation will be given when the verified result is available. Further, when infor- 

35 mation about the non-availability of verified result is received, the process ends. 

[0619] in step S1 11 2, as shown in FIG. 119, when the verified result and the financial institution is available, the 
separation server 1 1 provides the client computer 27 with the service. In step S1 1 02, the client computer 27 receives 
the service provided. That is, at this time, in step S1112, the separation server 11 separates the specified image into 
a foreground component Image and a background component Image to be output to the client computer 27 and In step 

40 S1 1 02, the client computer 27 receives the separated foreground component Image and background component image. 
[0620] in step S1 1 1 3, the separation sen/er 1 1 transmits the notification of use of the service to the account charge 
server 24. in step S1 123, the account charge server 24 notifies the customer account ID, the service fee and the 
provider account ID to the financial transaction server (for customer) 25. 

[0621 ] In step S1 1 32, the financial transaction server (for customer) 25 transfers the service fee from the account of 
45 the customer account ID to the financial transaction server (for provider) 26. 

[0622] Here, the procedure returns to the explanation of the flowchart of FIG. 117. 

[0623] After the charge processing Is perfomned by the separation server 11 and the account charge server 24 in 
steps SI 01 2, SI 021 , the separation server 11 perfonns the image separation in step SI 01 3. That is, the area specifying 
unit 1 03 of the separation server 1 1 perform the area specifying processing explained referring to the flowchart of FIG. 

50 53, the mixture ratio calculator 104 performs the mixture ratio cak:ulatlon processing explained by referring to the 
flowchart of FIG. 81, the foreground/background separator 105 performs the foreground/background separation 
processing explained referring to the flowchart of FIG. 96 and the motion blur adjusting unit 106 performs the process 
of adjusting the amount of motion blur explained refemng to the flowchart of FIG. 44, respectively, to separate the 
specified image. Further, since the amount-of-motion blur adjusting process, the area specifying process, the mixture 

55 ratio calculating process and the foreground/background separating process are similar to those described above, 
explanation thereof will be omitted. 

[0624] In step S1 01 4, the separation server 1 1 generates ID to the separated foreground component image and the 
background component image and then, transmits it to the client computer 27. in step SI 002, the client computer 27 
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receives the foreground component Image, the background component image and ID thereof transmitted from the 
separation server 11 , stores them in its own storage unit 48 (see FIG. 2) and prints out them as needed. Further, the 
client computer 27 may mal<e the separation server 11 store In Its own storage unit the foreground component Image 
and the bacltground component Image separated by the separation server 11 or output them to the storage server 18 

5 via the networl< 1 so as to store them according to the instructions of a user. 

[0825] in the above explanation, the separating process has been described when the service fee has been paid to 
the financial transaction servers 25. 26 by the account charge server 24. However, the charge processing may be 
performed, by storing points, such as pre-paid points, indicating that the user has previously paid the service fee to 
the provider of the separating service in the storage unit 48 (see FIG. 2) and deducting the points at every time the 

10 user is provided with the separating service. 

[0626] Here, refemng to a flowchart of FIG. 1 20, the charge processing using the pre-paid points will be explained. 
[0627] In step SI 201 , the client computer 27 specifies the service and transmits the ID infomiation and the verification 
infonnation. That is, the client computer 27 performs the same processing as that in step Slid of FIG. 117. 
[0628] In step SI 211, the charge processor 11a of the separation server 11 receives the ID infonnation and the 

IS verification information. In step S1212, the charge processor 11a subtracts the points corresponding to the service fee 
for the separation processing from the pre-paid points which is stored In storage unit 48 corresponding to the amount 
of money previously paid by the user of the client computer 27 and stores it. In step S1213, the separation sen/er 11 
provides the service. That is, at this time, the separation server 11 perfonns the separation processing of the Input 
Image and transmits the foreground component Image and the background component image separated to the client 

20 computer 27. 

[0629] In step SI 202, the client computer 27 receives the provided service. That Is, at this time, the client computer 
27, receives the foreground component image and the background component Image transmitted from the separation 
server 11. 

[0630] Further, In the above explanation, a case that the separation server 11 stores the pre-paid points In its own 
2$ Storage unit 48 (see FIG. 2) has been described but for example, when a card In which the pre-paid points are stored, 
so called a pre-paid card Is used, the same processing is perfonned. In this case, It Is required that the client computer 
27 read out and transmits the pre-paid points stored in the pre-paid card in step S1201. the separation server 11 
subtract the points corresponding to the service fee from the points received by the charge processing and the points 
subtracted is transmitted to the client computer to update the pre-paid card. 
30 [0631] Next, referring to the flowchart of FIG. 121 , the processing of the motion detecting service for obtaining the 
motion vector and the positional Information of the Image specified by the client computer 27 will be explained. 
[0632] in step SI 301 , the client computer 27 outputs the Infonnation specifying an image to the motion detecting 
server 12. That Is, as the infonnation specifying the image desired by a user to be processed by the motion detecting 
process, the specific Image or the Image ID specifying the Image Is output to the motion detecting server 12. 
35 [0633] In step SI 31 1 , the motion detecting server 12 obtains the specified image. That Is, the motion detecting server 

12 reads out and obtains the very image when an Image is transmitted from the client computer 27 or the image 
con'esponding to the image ID when the speclftoatlon Infonnation is transmitted, via the network 1 . 

[0634] In steps SI 31 2 and SI 321 , the charge processor 12c of the motion detecting server 12 and the account 
charge server 24 perfomi the charge processing. Further, the charge processing is similar to that in the separating 
40 service In FIG. 1 1 8 and FIG. 1 20 and thus, explanation thereof will be omitted. 

[0635] In step S1313, the object extracting unit 12a of the motion detecting server 12 extracts each object from the 
specified Image obtained, and the motion detector 12b detects the positional Infonnation and the motion vector, to 
transmit It to the client computer 27. 

[0636] In step S1 302, the client computer 27 receives and stores the positional Information and the motion vector of 
45 the object transmitted from the motion detecting server 12. 

[0637] Further, the client computer 27 may store the positional infonnation and the motion vector detected by the 
motion detecting server 12 in its own storage unit or output them to the storage server 18 via the network 1 so as to 
store them. In accordance with Instructions of the user. 

[0638] Next, referring to the flowchart of FIG. 1 22, the processing of the area specifying service specifying area from 
50 the infonnation specifying the Image and object input from the client computer 27, which is performed by the area 
specifying sen/er 13, will be explained. 

[0639] in step 81401 , the client computer 27 outputs the infonnatton specifying the image and the object to the area 
specifying server 13. That Is, the Information specifying the object is output to the area specifying server 1 3 along with 
the specific Image or the image ID specifying the image as the Infonnation specifying an Image desired by a user to 

55 area specify. 

[0640] In step SI 411 , the area specifying server 13 obtains the specified Image. That is, the area specifying server 

13 reads out and obtains the very image when the image is transmitted from the client computer 27 and the image 
corresponding to the image ID when the Image ID specifying an Image is transmitted, via the network 1 . 
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[0641 ] In steps S 1 41 2 and S1 421 , the charge processor 1 3a of the area specifying server 1 3 and the account charge 
server 24 performs the charge processing. Further, the charge processing is similar to that in the separating service 
in FIG. 118 and FIG. 120 and thus, explanation thereof will be omitted. 

[0642] In step SI 41 3, the area specifying server 13 perfonms the area specifying processing on the basis of the 
5 information specifying the object. Further, the area specifying processing Is similar to the processing explained referring 
to the flowchart of FIG. 53 and thus, explanation thereof will be omitted. 

[0643] In step SI 41 4, the area specifying server 13 transmits the area infonmation obtained through the processing 
in step SI 41 3 to the client computer 27. 

[0644] In step S1402, the client computer 27 receives and stores the area information transmitted from the area 

10 specifying server 13. 

[0645] Further, the client computer 27 may store the area Infonnation obtained by the area specifying server 13 in 
Its own storage unit or output it to the storage server 1 8 via the network 1 so as to store it, in accordance with instructions 
of the user. 

[0646] Next, referring to a flowchart of FIG. 1 23, the processing of the mixture ratio calculating service of calculating 
15 the mixture ratio from the infomnation specifying the image and the object and the area information input from the client 
computer 27, which Is performed by the mixture ratio calculating server 14, will be explained. 
[0647] In step SI 501 , the client computer 27 outputs, the infomiatlon specifying the image and the object and the 
area information to the mixture ratio calculating server 14. 

That is, as the Infonnation specifying an image of which mixture ratio is desired by a user to specify, the specific image 
20 or the image ID specifying the Image, the infonnation specifying the object and the area infonnation are output to the 
mixture ratio calculating server 14. 

[0648] In step S1S11 . the mixture ratio calculating server 14 obtains the specified Image. That is, the mixture ratio 
calculating server 1 4 reads out and obtains the very image when the image is transmitted from the client computer 27 
and the image corresponding to the image ID when the image ID specifying an image is transmitted, via the network 1 . 
25 [0649] In steps SI 51 2 and SI 521 , the charge processor 14a of the mixture ratio calculating server 14 and the account 
charge server 24 perfonns the charge processing. Further, the charge processing Is similar to that in the separating 
service in FIG. 118 and FIG. 120 and thus, explanation thereof will be omitted. 

[0650] In step SI 51 3, the mixture ratio calculating server 1 4 performs the mixture ratio calculation processing on the 
basis of the information specifying the object and the area infonnation. Further, the mixture ratio calculation processing 
30 is similar to the processing explained referring to the flowchart of FIG. 81 and thus, explanation thereof will be omitted. 
[0651 ] In step SI 51 4, the mixture ratio calculating server 14 transmits the mixture ratio obtained through the process- 
ing in step SI 51 3 to the client computer 27. 

[0652] In step SI 502, the client computer 27 receives and stores the mixture ratio transmitted from the mixture ratio 
calculating server 14. 

35 [0653] Further, the client computer 27 may store the mixture ratio obtained by the mixture ratio calculating server 1 4 
in its own storage unit or output it to the storage server 18 via the network 1 so as to store it, in accordance with 
Instructions of the user. 

[0654] Next, referring to the flowchart of FIG. 124, the processing of service for separating the foreground component 
image and the background component image from the Infonnation specifying the image and the object, the area infer- 
40 mation and the mixture ratio input from the client computer 27, which is perfonned by the foreground/background Image 
separating server 15, will be explained. 

[0655] In step S1 601 , the client computer 27 outputs, the Infonnation specifying the image and the object, the area 
infonnation and the infonnation of mixture ratio to the foreground/background image separating server 15. That is, as 
the information specifying an image desired by a user to separate into foreground and background, the concrete Image 
^ or the image ID specifying the image, the infonnation specifying the object, the area infonnation and the infonnation 
of mixture ratio are output to the foreground/background image separating server 15. 

[0656] In step S1611 , the foreground/background image separating server 1 5 obtains the specified image. That is, 
the foreground/background Image separating server 1 5 reads out and obtains the very image when the Image is trans- 
mitted from the client computer 27 and the image con'esponding to the image ID when the Image ID specifying an 

50 image is transmitted, via the network 1 . 

[0657] In steps 81 61 2 and SI 621 , the charge processor 1 5a of the foreground/background Image separating server 
15 and the account charge server 24 perfonms the charge processing. Further, the charge processing is similar to that 
In the separating sen/ice In FIG. 118 and FIG. 120 and thus, explanation thereof will be omitted. 
[0658] In step SI 61 3, the foreground/background image separating server 15 perfonns the foreground/background 

55 separating processing on the basis of the information specifying the object, the area Information and the mixture ratio. 
Further, the foreground/background separating processing is similar to the processing explained referring to the flow- 
chart of FIG. 96 and thus, explanation thereof will be omitted. 

[0659] In step SI 61 4, the foreground/background image separating server 15 generates IDs to the foreground com- 
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ponent image and the background component image obtained through the processing in step SI 61 3 and transmits 
them to the ciient computer 27. 

[0660] tn step S1602, the client computer 27 receives and stores the foreground component image and the bacl(- 
ground component image transmitted from the foreground/bacicground Image separating server 15. 

5 [0661 ] Further, the client computer 27 may store the foreground component image and the background component 
image transmitted from the foreground/background image separating server 15 in its own storage unit or output it to 
the storage server 18 via the network 1 so as to store it, in accordance with Instructions of the user. 
[0662] Next, referring to the flowchart of FIG. 125, the processing of service for adjusting the motion blur of the 
specified image from the infonnatlon specifying the image, the motion vector and the amount by which motion blur is 

10 adjusted input from the client computer 27, which is performed by the motion blur adjusting server 1 6, will be explained. 
[0663] In step SI 701 , the client computer 27 outputs the information specifying the Image, the motion vector and 
the amount by which motion blur is adjusted to the motion blur adjusting server 1 6. That is, as the infonnatlon specifying 
the image of which the motion blur is desired by a user to adjust, the specific image or the image ID specifying the 
image, the information specifying the object, the motion vector and information of the amount by which motion blur is 

IS adjusted are output to the motion blur adjusting server 1 6. 

[0664] In step S1711 , the motion blur adjusting server 16 obtains the specified image. That is, the motion blur ad- 
justing server 16 reads out and obtains the very image when the image is transmitted from the client computer 27 and 
the image corresponding to the image ID when the Image ID specifying an image is transmitted, via the network 1 . 
[0665] In steps S1 71 2 and SI 721 , the charge processor 1 6a of the motion blur adjusting server 1 6 and the account 

20 charge server 24 perfonns the charge processing. Further, the charge processing is similar to that in the separating 
service in FIG. 116 and FIG. 120 and thus, explanation thereof will be omitted. 

[0666] In step 81 713, the motion blur adjusting server 1 6 performs the motion blur adjusting processing on the basis 
of the motion vector and the amount by which motion blur Is adjusted. Further, the motion blur adjusting processing is 
similar to the processing explained referring to the flowchart of FIG. 104 and thus, explanation thereof will be omitted. 
25 [0667] In step SI 71 4, the motion blur adjusting server 1 6 generates ID for the motion blur adjusted image obtained 
through the processing in step S1713 and transmits it to the ciient computer 27. 

[0668] In step S1702, the client computer 27 receives and stores the motion blur adjusted image transmitted from 
the motion blur adjusting server 16. 

[0669] Further, the client computer 27 may store the motion blur adjusted image transmitted from the motion blur 
30 adjusting server 16 in its own storage unit or output It to the storage server 18 via the network 1 so as to store It, In 

accordance with instructions of the user. 

[0670] Next, referring to FIG. 126, detailed configuration of the encoding server 1 7 will be explained. The separating 
portion 2002 of the encoding server 1 7 separates the input Image (including the image of which the image ID specifying 
the image is input and which is read out from the storage server 1 B via the network 1) into the foreground component 
35 Image and the background component Image and outputs it to the encoder 2001 along with the mixture ratio, the motion 
vector and the positional infonnation. The separation processing portion 2002 has configuration similar to that of the 
separation server (separator) 11 explained referring to FIG. 27 and its processing of obtaining the mixture ratio, the 
motion vector and the positional infonnation is similar to that of the separation server 11 and thus, explanation thereof 
will be omitted. 

40 [0671] The encoder 2001 outputs the foreground component image and the background component image Input 
from the separation processing portion 2002 to the storage server 18 via the network 1 to make store them, converts 
them Into the positional infonnatlon stored on the network of the storage server 18, that Is, the information such as 
URL and outputs It as the positional Infonnation of foreground component image and the positional infonnatlon of 
background component image. At that time, the encoder 2001 outputs the mixture ratio, the motion vector and the 

45 positional infonnation extracted by separating the foreground component image and the background component image. 
[0672] When the foreground component image and the background component image are converted into the posi- 
tional information of foreground component image and the positional Infonnation of bacl<ground component image, 
respectively, by the encoder 2001 , the charge processor 1 7a (see FIG. 1 6 and FIG. 1 7) perfonns the charge processing 
with respect to the account charge server 24 via the network 1 . Further, the charge processing may be perfonned by 

50 the user to be provided with the synthesizing service for generating the synthesized Image, using the synthesizing 
server 19 to be described later. Further, inversely, the user using the encoding servtoe may previously pay the service 
fee in advance, so that paying for the service fee at the time of using the synthesizing service, may be avoided by the 
user. 

[0673] Next, refemng to a flowchart of FIG. 1 27, the processing of the encoding service for encoding the image input 
55 from the client computer27, which is performed by the encoding server 1 7, will be explained. Further, in this explanation, 
a case that the user of the encoding service pays the service fee will be described. 

[0674] In step SI 801 , the client computer 27 outputs the information specifying the image to the encoding server 
17. That is, as the information specifying the image desired by a user to encode, the specific image or the image ID 
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specifying the image and the infonmatlon specifying the object are output to the encoding server 17. 
[0675] In step S1 81 1 , the encoding server 1 7 obtains the specified image. That is. the encoding server 1 7 reads out 
and obtains the very image when the image is transmitted from the client computer 27 and the image corresponding 
to the image ID when the image ID specifying an Image is transmitted, via the networl< 1 . 
5 [0676] In steps S1812 and S1821 , the charge processor 17a of the encoding server 17 and the account charge 
server 24 perform the charge processing. Further, the charge processing is similar to that in the separating service in 
FIG. 118 and FIG. 120 and thus, explanation thereof will be omitted. 

[0677] In step SI 81 3, the separation portion 2002 of the encoding server 1 7 perfonns the image separating process- 
ing. Further, the image separating processing is similar to the processing explained referring to step SI 01 3 in the 
10 flowchart of FIG. 117 and thus, explanation thereof will be omitted. 

[0878] In step SI 81 4, the encoding server 1 7 outputs the foreground component image and the background com- 
ponent image obtained through the processing in step SI 81 3 to the storage server 18 so as to store them. In step 
SI 81 3, the storage server 1 8 stores the foreground component image and the background component image trans- 
mitted. 

IS [0679] In step 81 81 5, the encoding server 1 7 adds the motion vector and the positional information to the positional 
information of foreground component image and the positional Infomiation of background component image generated 
through the encoding processing and transmits them to the client computer 27. 

[0680] In step SI 802, the client computer 27 receives and stores the positional infomnation of foreground component 
image, the positional information of background component image, the motion vector and the positional infomiation 

20 transmitted from the encoding server 1 7. 

[0681] Further, in a case of separating and encoding the input Image, the encoder 2001 may add only data corre- 
sponding to the difference to the code (positional Infonnation of the Image) of the image already encoded to output It 
when image similar to a pre-encoded image Is encoded. For example. In a case of synthesizing the Image shown In 
FIG. 128, when the encoding information of a first image including encoding information of a foreground component 

25 image 1 , a foreground component image 2 and a mixture ratio 1 and the encoding infonnation of a second image 
including encoding infonnation of a foreground component image 1 , a foreground component image 3 and a mixture 
ratio 2 are synthesized, since the foreground component image 1 is also included in any image information, the fore- 
ground component image 1 of any of the images may be omitted when synthesizing and consequently, the compression 
rate can be improved as much as the infonnation of the foreground component Image 1 to be omitted, compared with 

30 a case that both images are simply synthesized. 

[0682] Consequently, when the first image and the second image shown in FIG. 128 are stored, if the first image is 
first stored, only the encoding infonnation of the mixture ratio 2 and the foreground component image 3 that is a dif- 
ference may be stored for the second image. For this reason, when the encoding infonnation of the same Image Is 
stored repeatedly, the compression rate improves as the number of the stored images increases. 

35 [0683] Further, the mixture ratio, the motion vector and the positional infonnation to be encoded by the encoding 
server 17 may be the information specified by a user, as shown in FIG. 129. Further, as shown in FIG. 129. for the 
image to be encoded, the foreground component Image and the background component Image corresponding to the 
Image ID specified by the user may be read out from the storage server 18 and encoded. In this case, the encoding 
server 17 may not be provided with the separation portion 2002. 

40 [0884] Further, although the image ID has been employed as the infonnation specifying image In the present Inven- 
tion, the image positional information may be employed Instead. 

[0685] Next, referring to a flowchart of FIG. 1 30, the processing of service for synthesizing the specified images A 
and B from the infomiation specifying the images A and B input from the client computer 27, the motion vector, the 
mixture ratio, the positional infonnation and the amount by which motion blur is adjusted, which is perfonned by the 

45 synthesizing server 19, will be explained. 

[0686] In step SI 901, the client computer 27 outputs the information specifying the images A and B, the motion 
vector, the mixture ratio, the positional infonnation and the information of amount by which motion blur is adjusted to 
the synthesizing server 1 9. That is, as the Infomiation specifying the images A and B desired by a user to synthesize, 
the specific image or the image A ID and B ID (may be the aforementioned positional information of encoded Images) 

50 specifying the images A and B, the motion vector, the mixture ratio, the positional Infonnation and the information of 
amount by which motion blur is adjusted are output to the synthesizing server 19. 

[0687] In step S1911 , the synthesizing server 16 obtains the specified images. That is, the synthesizing server 19 
reads out and obtains the very image when the images are transmitted from the client computer 27 and the Images 
corresponding to the image IDs when the image IDs specifying images are transmitted, via the network 1 . 
55 [0688] In steps SI 91 2 and SI 921 , the charge processor 1 9a of the synthesizing server 1 9 and the account charge 
server 24 perfonn the charge processing. Further, the charge processing is similar to that in the separating service in 
FIG. 118 and FIG. 120 and thus, explanation thereof will be omitted. Further, the charge processing may be omitted 
in a case that the user accepting the encoding service has been charged by using the encoding server 1 6. inversely. 
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in place of the user accepting the encoding service, the user accepting the synthesizing service may be charged. 
[0669] In step SI 91 3, the synthesizing server 19 performs the processing of synthesizing the images A and B on 
the basis of the motion vector, the mixture ratio, the positional Infomiation and the information of amount by which 
motion blur is adjusted. 

5 [0890] in step SI 914, the synthesizing server 1 9 generates ID for the synthesized image (A+B) obtained through 
the processing in step SI 913 and transmits it to the client computer 27. 

[0691 ] in step S1 902. the Client computer 27 receives and stores the synthesized image (A+B) transmitted from the 
synthesizing sender 19. 

[0692] Further, the client computer 27 may store the synthesized image (A+B) transmitted from the synthesizing 
10 server 1 9 In its own storage unit or output It to the storage server 1 8 via the networi< 1 so as to store it, in accordance 
with instructions of the user. 

[0693] As described above, although the synthesizing server 20 is made to be able to synthesize a plurality of images 
it may generate the encrypted image by adding the motion blur of the synthesized image using the amount by which 
motion blur is adjusted as a key. FIG. 1 31 shows a configuration of the motion blur adder 2021 for encryption, provided 

IS to malce the synthesizing server 20 generate the encrypted image, 

[0694] The Input Infonnation processor 2031 of the motion blur adder for encryption 2021 outputs the input signal to 
be encrypted to the imaging portion 2032. outputs information of an encrypting key to the motion blur adder 2033 and 
outputs the image selection infonmation for selecting Image (background component image) desired to synthesize by 
using the signal to be encrypted as the foreground component image to the synthesizing server 20, respectively. 

20 [0695] When the signal to be encrypted input from the input Information processor 2031 is not image signal, the 
imaging portion 2032 converts the signal into the Image signal to output it to the motion blur adder 2033. That is, since 
the encrypted signal Is supposed to be Image signal, the imaging portion 2032 Images the signal that Is not Image 
signal in order to correspond with such processing. 

[0696] The motion blur adder 2033 generates the amount by which motion blur is adjusted on the basis of the Infor- 
25 mation such as speed or direction input from the input infomiation processor 2031 and adds the motion blur to the 
Image signal input from the imaging portion 2032 to output it to the synthesizing server 20. The synthesizing server 
20 obtains the background component image on the basis of the image selection infomiation input from the input 
InfonTiatlon processor 2031 and synthesizes the image input from the motion blur adder 2033 as the foreground com- 
ponent image with the obtained background component Image to generate and display the synthesized Image. At this 
30 time, the image selection Infomnation specifying the background component Image may be the background component 
image itself and may be the positional information of background component Image or ID of the background component 
image. 

[0697] Next, referring to FIG. 132, the motion blur eliminating portion for encryption 2041 for decrypting the synthe- 
sized image encrypted by the motion blur adder for encryption 2021 provided in the synthesizing server 20 to covert 

35 it into the original signal will be explained. Further, the motion blur adder for encryption 2021 and the motion blur 
eliminating portion for encryption 2041 shown In FIG. 1 31 and FIG. 1 32 may be thought, for example, to be a functional 
block diagram of software built-in to the client computer 27 and to be a block diagram of hardware. Further, the motion 
blur adder for encryption 2021 and the motion blur eliminating portion for encryption 2041 may be constructed as an 
exclusive server on the network 1 . 

40 [0698] The separation server 1 1 separates the encrypted synthesized image into the foreground component image 
and the background component image and outputs the foreground component image to which motion blur Is added to 
the Input infomiation processor 2051 . 

[0699] When the encrypted foreground component Image Input from the separation server 11 and the infomiation 
on speed and direction as a key for decrypting the encrypted foreground component image are Input, the Input infor- 

45 mation processor 2051 output them to the motion blur eliminating portion 2052. When the image Is displayed in 2-di- 
mensions of x direction and y direction, the speed and the direction of the key are set thereto, respectively. 
[0700] The motion blur eliminating portion 2052 generates the amount of motion blur on the basis of the infonmation 
of speed and direction input from the Input information processor 2051, perfonns the motion blur adding processing 
inverse to the motion blur adding processing perfonmed by the motion blur adder for encryption 2021 on the encrypted 

50 foreground component image, and decrypts the encrypted foreground component image to output it to the signal con- 
verter 2063. When the encrypted signal to be encrypted is not image signal, the signal converter 2053 coverts the 
Image signal input from the motion blur eliminating portion 2052 into the original signal to output It. 
[0701] That is. the motion blur adder 2033 (see FIG. 131) and the motion blur eliminating portion 2052 perfomis 
substantially the processing similar to the motion blur adder 806 in FIG. 97 and performs the motion blur adding process- 

55 ing inverse to each other using the amount by which motion blur is adjusted as the encrypting key. However, they are 
different in that gain-up processing is further perfomied on the motion blur adding processing first perfonmed In the 
motion blur adding processes in x direction or y direction to be described below. 

[0702] Here, principles In which the Image signal Is encrypted by adding the motion blur will be explained. For ex- 
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ample, as shown in FIG. 133. when the subject is moving in the an^ow direction, picture thereof is taken by the sensor 
76a having CCD. etc., the mixed area (covered bacicground area and uncovered bac)<ground area) is generated ahead 
and behind in the moving direction as the motion biur of the picl<ed up image (see FiG. 31 A for detaiis). FiG. 1 34 shows 
an exampie iiiustrating this phenomenon, in which for a case that the subject indicated by A In FiG. 134 is picl^ed up 

5 by the sensor 76a. when the subject is moving in left or right direction in the drawing, area of motion biur is extended 
and the piclced up color is spread according to the speed thereof. That is, when the subject is moving at speed of v in 
left or right direction, the image indicated by B In FiG. 1 34 Is supposed to be picked up. At this time, if areas picked 
up when the subject Is stationary are the areas aO to aO' and areas where the subject indicated by B in FIG. 134 are 
a1 to a1', the colors of the areas of aO to aO' at the original position get lighter and are spread in the areas a1 to aO 

10 and the areas aO' to aV where the motion blur is generated. Similariy, if the subject Is moving at a speed of 2v (2 times 
V), as indicated by C in FIG. 134, it can be shown that the colors are spread In the areas a2 to aO and the areas aO' to 
a2' where the motion blur is generated. Further, if the subject is moving at a speed of 3v, as indicated by D in FIG. 1 34. 
the colors are spread in the areas a3 to aO and the areas aO' to a3' where the motion blur is generated and if the subject 
is moving at a speed of 4v, as Indicated by E In FIG. 134, the colors are spread in the areas a4 to aO and the areas 

IS aO' to a4' where the motion blur is generated and as a whole, the colors get lighter. That is, since the respective pixel 
values output from the sensor 76a result from integrating with respect to the shutter time, the portions of the picked 
up object having movement is spread spatially as the speed of the moving subject increases to cause the colors in 
that region to lighten, in comparison the whole Integrated pixel value are spatially spread with a slight variation. There- 
fore, as the area where the colors get lighter is spread, and the area of motion blur expands, and resolution of the 

20 subject decreases. Here, color Indicates resolution. As color becomes thicker, the resolution increases and as color 
becomes lighter, the resolution decreases. 

[0703] The encryption using the motion blur adjustment employs this nature and is performed by generating motion 
blur in the image in the 2-dimensional direction, which cannot be generated In the real world. That is, as shown in FIG. 
135, the image obtained by taking picture of a subject having a black circle shape in a stationary state Is displayed in 
25 the leftmost column and uppemiost row in the matrix. In this state, for example, If the motion biur in moving vertically 
is added, the black circle shaped subject is an image in which the motion biur is generated in the vertical direction, as 
shown in the center column and uppenmost end. Further, if the motion blur is generated horizontally, the image in which 
the motion blur is generated In the vertical and horizontal directions of the subject Is obtained as shown in the center 
column and center row. 

30 [0704] in this state, furthemnore. If movement (speed) in the horizontal direction increases to add the motion blur, as 
shown in the center column and lowemiost row, the image in which the motion blur area is spread in the horizontal 
direction is further obtained, if the motion biur is generated in the vertical direction in this image, as shown In the 
rightmost column and lowemnost row, the motion blur area of the black circle shaped subject is spread and as a whole, 
and the colors become lighter. As a result, since resolution of the subject Is decreased, it is possible to encrypt the 

3S Image Itself. 

[0705] Next, referring to the flowchart of FIG. 1 36, the encrypting processing using the amount by which motion blur 
Is adjusted by the motion blur adder for encryption 2021 wilt be explained. Further, in the following explanation, as 
shown in FiG. 137, an exampie of encrypting the image obtained by taking picture of the subject comprised 5x5 pixels 
will be explained. Here, in FiG. 137, the respective pixels of 5x5 pixels are indicated by the pixel values a to y, the 
^0 vertical direction is indicated by y, the horizontal direction Is indicated by x and the time-axis is Indicated by time t 
[0706] In step S2001 , the input information processor 2031 detennines whether the signal to be encrypted is input 
or not, the processing is repeated until it is input and if it is detemnined that It Is Input, the procedure proceeds to step 
S2002. 

[0707] In step S2002, the input information processor 2031 outputs the input signal to be encrypted to the imaging 
45 portion 2032. In step S2003, the imaging portion 2032 determines whether the input signal to be encrypted is image 

signal or not. For example, If it is detemnined that the signal to be encrypted is not Image signal, the imaging portion 

2032 converts the signal to be encrypted into image signal to output it to the motion blur adder 2033 In step S2004. in 

step S2003, if it is detemnined that the information to be encrypted is image signal, the imaging portion 2032 outputs 

the Input signal to be encrypted to the motion blur adder 2033. 
50 [0708] In step S2005, the input signal processor 2031 detenmines whether the speed and direction information as a 

key is input or not and repeats the processing until it Is Input, and if the speed and direction as a key is input, the 

procedure proceeds to step S2006. 

[0709] In step S2006, the motion blur adder 2033 encrypts the input image signal in the x direction (adds the motion 
biur). 

55 [0710] Here, referring to FIGs. 1 37 to 1 49, a method for generating specific pixel values in encrypting the subject by 
adjusting the motion blur adjustment will be explained. 

[0711] Here, as shown in FiG. 1 37. a method for encrypting the pixels a to e in the lowenmost row by generating the 
motion blur In the x direction will be explained. At this time, If the amount of movement v Indicating the speed as a key 
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is 5 (the virtual division number Is 5). the pixels In the lowemiost row shown In FIG. 138 Is shown similar to those In 
FIG. 139. That Is, since the respective pixel values are divided by 5 in the time direction, the relationships of a/ 
5=a0=a1=a2=a3=a4, b/5=b0=b1=b2=b3=b4, c/5=cO=c1=c2=c3=c4, d/5=d0=d1=d2=d3=d4 and e/5=e0=e1=e2=e3= 
e4 are satisfied. Here, the pixel values in the uppemnost row in FIG. 139 are the pixel values for a time just ahead. 

5 [0712] tf movement in the x direction (in here, the right side in the drawing) is added to the subject, the an-angement 
of the pixel values shifts at a predetermined time Interval and as a result, an arrangement shown In FIG. 1 40 is obtained. 
That is, the arrangement in which the pixel values are shifted according to movement of the subject is obtained such 
that at the time that movement starts, the pixel values aO to eO are at the original positions, the pixel values a1 to el 
shift by one pixel In the right direction at the next time Interval, the pixel values a2 to e2 shift by one pixel in the right 

10 direction at the next time interval, the pixel values a3 to e3 shift by one pixel in the right direction at the next time Interval 
and the pixel values a4 to e4 shift by one pixel In the right direction at the next time interval. 
[0713] Further, the respective pixel values on the x y piane are obtained by summing the pixel values shown in FIG. 
140 In the time direction, l-lowever. for example, since the leftmost column or the rightmost column comprises only the 
pixel value aO or e4, there Is a problem that the value of a pixel becomes very small. Then, after the same processing 

IS is perfonmed in the y direction, the gain-up processing Is further perfomned in order not to be very small pixel value. 
An example of the gain-up processing perfomned is shown In FIG. 141 . 

[0714] Here, aO* = 5 x aO, bO* = (5/2) x bO, aO* = (5/2) x a1 , cO* = (5/3) x cO, b1* = (5/3) x b1 . a2* = (5/3) x a2, 
do* = (5/4) X dO, c1 * = (5/4) x c1 , b2* = (5/4) X b2, a3* = (5/4) x a3, el * = (5/4) x e1 , d2* = (5/4) x d2, c3* = (5/4) 
X c3, b4* = (5/4) X b4, e2* = (5/3) x e2, d3* = (5/3) x d3, c4* = (5/3) x c4, e3* = (5/2) x e3, d4* = (5/2) x d4 and 

20 e4* = 5 X e4. That is. the weight of each pixel adjusts the gain to be the pixel value by 1 pixel. As a result, if the pixels 
a to e shown In FIG. 138 are encrypted on a condition that the amount of movement v in the x direction is 5 (If the 
motion blur Is added), they are converted into the pixels ax to dx' (are encrypted) as shown in FIG. 142 and the number 
of pixels of the subject In the horizontal direction is increased from 5 to 9. Here, the pixel number Is ax = ax*, bx = (bO*) 
+ (al*), cx = (CO*) + (b1*) + (a2*), dx = (dO*) + (c1*) + (b2*) + (a3*), ex = (eO) + (d1) + (c2) + (b3) + (a4). ax' = (el*) + 

25 (d2*) + (c3*) + (b4*). bx' = (e2*) + (d3*) + (c4*), cx' = (e3*) + (d4*) and ex = ex*. 

[0715] If the aforementioned processing encrypts all the rows in the y direction comprised of the 5x5 pixels shown 
In FIG. 137 in the x direction, the pixel values shown In FIG. 143 are obtained. That is, the pixels ax to yx and the pixels 
ax' to dx', fx' to ix*, kx' to nx*, px' to sx' and ux' to xx' are obtained, and spread In the x direction is generated due to 
generation of the motion blur in the x direction. Thus, the pixel values are obtained at every 9 pixels. 

30 [0716] Here, returning to the flowchart of FIG. 136, the explanation will be continued. 

[0717] In step S2007. the motion blur adder 2033 encrypts the image signal encrypted In the x direction with respect 
to the y direction. 

[0718] Here, as shown in FIG. 144, a method for encrypting the pixels ax, fx, kx. px, ux in the rightmost column in 
FIG. 143 by generating the motion blur in the y direction will be explained. At that time, If the amount of movement v 

35 Indicating the speed as a key is 5 (the virtual division number is 5), the pixels in the rightmost column In FIG, 143 Is 
displayed as in FIG. 144. That is, since the respective pixel values are divided into 5 in the time direction, the relation- 
ships of ax/5 = axO = ax1 = ax2 = ax3 = ax4, fx/5 = fxO = fxl = fx2 = fx3 = fx4, kx/5 = kxO = kxl = kx2 = kx3 = kx4, px/ 
5 = pxO = px1 = px2 = px3 = px4 and ux/5 = uxO = ux1 = ux2 = ux3 = ux4 are satisfied. Here, the pixel in the uppemnost 
row in FIG. 1 45 are the pixel values for a time just ahead. 

40 [0719] If movement In the y direction Is added to the subject, the arrangement of the pixel values shifts at a prede- 
tennlned time inten/al and as a result, an arrangement shown In FIG. 146 Is obtained. That is, the an^angement In 
which the pixel values are shifted according to movement of the subject is obtained such that at the time that movement 
starts, the pixel values axO, fxO, kxO. pxO and uxO are at the original positions, the pixel values axl , fxl , kxl , pxl and 
uxl shift by one pixel In the right direction at the next time Interval, the pixel values ax2, fx2, kx2, px2 and ux2 shift by 

45 one pixel In the right direction at the next time inten^al, the pixel values ax3, fx3, kx3, px3 and ux3 shift by one pixel in 
the right direction at the next time interval and the pixel values ax4, fx4, kx4, px4 and ux4 shift by one pixel in the right 
direction at the next time interval. 

[0720] Here, returning to the flowchart of FIG. 136, the explanation will be continued. 

[0721] In step S2008, the synthesizing sender 19 synthesizes the synthesized background component Image with 
so the encrypted Image (foreground component Image). For example, if the background component image (image having 
pixels of one step In the x direction) comprised of the pixel values BO to B9 arranged In the y direction In FIG. 147 Is 
synthesized, the pixel values are values to which the pixel values shown in FIG. 1 48 are added. That is, the pixel values 
of the image (to which the motion blur is added) are encrypted in the x and y directions as the pixel values of the 
foreground component image, and the pixel values of the image to be synthesized as the pixel values of the background 
55 component Image are synthesized. As a result, the pixel values A, F, K, P, U, Ay', Fy', Ky' and Py' shown in FIG. 149 
are obtained and the respective pixel values are the pixel value A = axO + 80x4/5, the pixel value F = fxO + axO + 
81 X3/6. the pixel value K = kxO + fxl + ax2 + 82X2/5, the pixel value P « pxO + kx1 + fx2 + ax3 + 83x2/5, the pixel 
value U = uxO + pxl + kx2 + fx3 + ax4, the pixel value Ay' = 85x1/5 + ux1 + px2 + kx3 + fx4, the pixel value F/ ^ 
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B6X2/5 + ux2 + px3 + kx4, the pixel value K/ = B7x3^ + ux3 + px4 and the pixel value P/ = B8x4/5 + ux4. 
[0722] By performing all these processes in ail the y direction, the synthesized image of which the background com- 
ponent Image is the encrypted foreground component Image shown In FIG, 150 Is generated. That Is, the Input Image 
of 5x5 pixels is converted Into the Image of 9x9 pixels (the pixels A to Y. the pixels Ax to Dx, the pixels Fx to Ix, the 
s pixels Kx to Nx, the pixels Fx to Sx, the pixels Ux to Xx, the pixels Ay* to Ty', the pixels Ax' to Dx*, the pixels Fx* to Ix', 
the pixels Kx* to Nx' and the pixels Px' to Sx'). 

[0723] Further, since Is the motion blur adding processing In the motion blur eliminating portion for encryption 2041 , 
In the reverse of the processing by the motion blur adder for encryption 2021 , explanation of the decrypting processing 
will be omitted. 

10 [0724] Further, In the processing of step S2006, when encryption in the x direction is perfonned, the gain-up process- 
ing Is perfomied and then, encryption in the y direction is perfonned. Therefore, it Is necessary that after decryption in 
the y direction is perfonned, the gain Is lowered, and then the decryption In the x direction is perfonned. Further, the 
order of the encryptions in the x direction and the y direction may be changed. However, since the gain-up processing 
Is performed In the direction where the encryption is fomnerly performed, It is necessary that the order of decryptions 

IS should con-espond to the order of encryptions. 

[0725] Next, referring to the flowchart of FIG. 151 , the encrypting service by the synthesizing server 19 comprising 
the motion blur adder for encryption 2021 shown in FIG. 131 will be explained. Further, this is a processing that the 
client computer 27-1 connected to the networl< 1 transmits the signal to be encrypted to the synthesizing server 19, 
which encrypts it and transmits It to the client computer 27-2. Further, the client computer 27 may be provided with a 

20 hardware having a function of the image separation processing of the separation server 11 having the motion blur 
eliminating portion for encryption 2041 or installed with software having such function. 

[0726] In step S2101, the client computer 27-1 transmits infomnation desired to encrypt (signal to be encrypted), 
Infomnation of speed and direction as the encryption l<ey and image selection Information (Infonnatlon selecting the 
background component image) to the synthesizing server 19. 

25 [0727] In step S2111 , the motion blur adder for encryption 2021 of the synthesizing server 19 encrypts the infonnatlon 
desired to encrypt (signal to be encrypted) on the basis of the encryption key input from the client computer 27-1 and 
performs the encrypting processing of synthesizing the selected background component image. Further, since the 
encrypting processing was explained referring to the flowchart of FIG. 136, explanation thereof will be omitted. 
[0728] In step S21 1 2, the synthesizing server 1 9 transmits a synthesized image encrypted by adding the motion blur 

30 to the client computer 27-1 . 

[0729] In step S21 02, the client computer 27-1 displays the synthesized image received from the synthesizing server 
19 to determine whether the Image is desired by the user or not and If it Is detennlned that the image Is the desired 
image, it Is notified to the synthesizing server 1 9 that the image is the desired image In step S2103. In step S2113, the 
synthesizing server 1 9 detemnines whether the image is the desired image or not and for example, In this case, since 

35 it Is notified to the synthesizing server 1 9 that the Image Is the desired image In step S21 03, the procedure proceeds 
to step S2114. 

[0730] In step S2114, the charge processor 19a of the synthesizing server 19 and the account charge server 24 
perform the charge processing. Further, the charge processing is similar to that of the separating service In FIGs, 118 
and 120 and thus, explanation thereof will be omitted. , 
^ [0731 ] In step S21 1 5, the synthesizing server 1 9 transmits the synthesized image encrypted to the client computer 
27-1 . In step S2104, the client computer 27-1 receives the encrypted synthesized image and transmits it to the client 
computer 27-2. 

[0732] In step S21 41 , the client computer 27-2 receives the encrypted synthesized image. In step S21 42, the client 
computer 27-2 detennlnes whether the key is Input or not and repeats this processing until the encryption key is input. 
^5 If the infonnatlon of speed and direction as the encryption key is input in step S2142, the motion blur eliminating portion 
2041 perfomns the motion blur processing on the basis of the speed and the direction Input In step 21 43. In step S21 44, 
the image in which the motion blur is eliminated is displayed. 

[0733] If it is detemnined that the image was not the desired image in step S2102, it is notified to the synthesizing 
server 19 In step S2015 that the image Is not the desired image and the procedure returns to step S2101. Further, 
50 since It Is determined by this processing that the Image Is not the desired Image, the processing of the synthesizing 
server 1 9 retums to step S2111 . 

[0734] That is, by this processing, when the key of speed and direction specified by a user is correctly Input to the 
client computer 27-1 , an image that the encrypted image has been correctly decrypted is displayed. Further, through 
the same system as the aforementioned encrypting service, the decrypting service can be provided. 
55 [0735] Next, referring to FIG. 1 52, the correcting server 20 will be explained. 

[0736] The separation processor 1 1 of the correcting server 20 separates the Input Image (which is may be the Image 
ID and when the image is specified by the image ID, the corresponding Image retrieved from the network 1) into the 
foreground component image and the background component image to output the foreground component image to 
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the motion blur adjusting portion 2101 and to output the baclcground component image to the synthesizer. The motion 
blur adjusting portion 2101 adjusts the motion blur of the input foreground component image by the specified amount 
of motion blur (adjusting amount of correction) and outputs It to the synthesizer 21 01 . The synthesizer 21 01 synthesizes 
the foreground component Image In which motion blur Is adjusted and the input background component Image and 

5 output It as the corrected Image. 

[0737] For example, the image shown in FiG. 153A is supposed to be input to the correcting server 20. That is, as 
shown In right portion of FiG. 153A, when the foreground is moved over the baclcground in the arrow direction, the 
motion blur is generated in the moving direction of the foreground and the reverse direction thereof. This portion of 
motion blur is the mixed area, the mixed area occurring in the leading portion In the moving direction is the CB (covered 

10 bacl<ground) and the mixed area occurring In the trailing portion in the moving direction is UB (uncovered background) 
as shown In the left portion of FIG. 153A. Further, since the time axis t Is set In the vertical direction in the left portion 
of FIG. 153A, the relation between the state that the pixel values of pixels are stored and the time lapse Is shown with 
movement. The separation processor 11 separates this input image into the foreground and the background as shown 
In FIG. 1 538. At that time, the mixed area of the Input image Is extracted simultaneously. 

IS [0736] The motion blur adjusting portion 21 01 adjusts the motion blur of the foreground component Image shown in 
FIG. 1 53B to generate, for example, the foreground component image such as that in FiG. 1 53C. That Is, in this case, 
the motion blur Is set to be small (CB and UB Is set to be small). Further, the amount of motion blur to be adjusted for 
adjusting the motion blur may be input several times by the repeated operations of the user or may be set to a prede- 
tennined value by the motion blur adjusting portion 2101. 

20 [0739] The synthesizer 21 02 synthesizes the foreground component image adjusted as shown in FtG. 1 53C and the 
input background component image and synthesizes and outputs the foreground component Image in which the motion 
blur is adjusted with the background component image as shown In FIG. 153D. 

[0740] Further, when the background component image is to be changed into other background component Image 
different from that of the input Image, the separated background component image is not Input to the synthesizer 21 02 
25 and the background component Image desired to be changed Is Input to the synthesizer 21 02. Further, the con-ecting 
server 20 may be constmcted by replacing the separation processor 11 , the motion blur adjusting portion 2101 and 
the synthesizer 21 02 with the separation server 1 1 , the motion blur adjusting server 1 6 and the synthesizing server 1 9 
on the network 1 . 

[0741] Next, referring to a flowchart of FiG. 154, the processing of the correcting service for correcting the Image 
30 Input from the client computer 27, which is perfomned by the con-ectlng sen/er 20, will be explained. 

[0742] In step S2201 , the client computer 27 outputs the infonmation specifying the image to the con-ectlng server 
20. That is, as the information specifying the Image desired by a user to correct, the specific Image or the image ID 
specifying the Image are output to the correcting sen/er 20. 

[0743] in step S2211 , the connecting server 20 obtains the specified image desired to con-ect and the background 
35 component images, and the separation processor 11 separates the image desired to correct Into a foreground com- 
ponent Image and a background component image. That is, the correcting server 20 reads out and obtains the very 
image when the Image is transmitted from the client computer 27 and the Image con^esponding to the Image ID when 
the image ID specifying an image is transmitter via the network 1 . Further, the separation processor 11 separates the 
obtained image Into a foreground component image and the background component image. 
40 [0744] in steps S2212 and S2221 , the charge processor 20a of the con-ecting server 20 and the account charge 
server 24 perfonn the charge processing. Further, the charge processing Is similar to that in the separating service in 
FIGs. 118 and 120 and thus, explanation thereof will be omitted. 

[0745] In step S2213, the motion blur adjusting portion 2101 of the correcting server 20 performs the process of 
motion blur adjustment of foreground component image. Further, the processing of adjusting motion-blur Is similar to 

45 the processing explained referring to the flowchart of FIG. 104 and thus, explanation thereof will be omitted. 

[0746] In step S2214, the synthesizer 2102 synthesizes the foreground component image In which motion blur is 
adjusted and the specified background component image. In step S2215, the correcting server 20 transmits the syn- 
thesized image through the processing in step S2214, that is, the corrected image to the client computer 27. 
[0747] In step S2202, the client computer 27 stores the corrected image transmitted from the correcting server 20. 

50 [0746] Further, the client computer 27 may store the image corrected by the correcting server 20 In its own storage 
unit or output the corrected image to the storage server 18 so as to store It via the networic 1 in accordance with 
Instructions of a user 

[0749] Next, referring to a flowchart of FIG. 155, the processing of the image purchasing service for purchasing the 
Image specified by the client computer 27, which is performed by the purchasing server 21 , will be explained. 
55 [0750] in step S2301 , the client computer 27 outputs the infomriation specifying the image desired to purchase to 
the purchasing server 21 . That is, as the infonmation specifying the image desired by a user to purchase, the Image 
ID specifying the image is output to the purchasing server 21 . 

[0751 ] In step S231 1 . the purchasing server 21 obtains the Image desired to purchase. That is, the purchasing server 
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21 reads out and obtains the image corresponding to the image ID transmitted from the client computer 27 via the 
network 1 . 

[0752] In steps S2312 and S2321 , the charge processor 21 a of the purchasing server 21 and the account charge 
server 24 perfomri the charge processing. Further, the charge processing is similar to that in the separating service in 
5 FiGs. 1 1 8 and 1 20 and thus, explanation thereof will be omitted. 

[0753] In step S2313, the purchasing sender 21 transmits the image obtained through the processing in step S2311 
to the client computer 27. 

[0754] In step S2302, the client computer 27 receives and stores the image transmitted from the purchasing server 21 . 
[0755] Also, the client computer 27 may store the image purchased by the purchasing server 21 in Its own storage 

'0 unit or output it to the storage server 18 so as to store it via the network 1 in accordance with instructions of a user. 
Further, the client computer 27 may transmit the image to another client computer 27, for example, to present it Fur- 
thermore, another user may purchase the foreground component image, the background component image, the syn- 
thesized Image, the corrected image or the like each of which is separated by the separation processing service, the 
synthesizing service or the correcting service. 

15 [0756] Next, refemng to a flowchart of FIG. 156, the processing of the Image selling service for selling the Image 
specified by the client computer 27, which is perfonned by the selling server 22, will be explained. 
[0757] In step S2401 , the client computer 27 outputs the infomnation specifying the image desired to sell to the 
purchasing server 21 . That is, the image desired by user to sell is output to the selling server 22. 
[0758] in step S241 1 , the selling server 22 obtains the image desired to sell. That is, the selling server 22 obtains 

20 the image transmitted from the client computer 27. 

[0759] In steps S2422, the selling server 22 sets a proper price on the Image desired to sell The price may be set, 
for example, by user in advance, or through an auction on the network 1. Further, if an image is a person, the prtoe 
may be set according to whether the person Is a well-known figure or not when the Image Is selected. 
[0760] In step S2413 and S2431 , the charge processor 22a of the selling server 22 and the account charge server 

25 24 perfomri the charge processing. 

[0761] Here, referring to the flowchart of FIG. 157, the processing of the charge will be explained. Further, the real 
processing of the charge is performed by the selling server 22 and the account charge server 24. But, the information 
needed for various processing is also output from the client computer 27 and therefore the processing of the client 
computer 27 will also be explained here. 

30 [0762] In step S2501 , an ID for discerning a user (who user who Is selling an Image) is transmitted to the selling 
server 22 via the networi^ 1 . 

[0763] In step S2511, the selling server 22 transmits a cost and an ID for discerning the selling server 22 to the 
account charge server 24 on the basis of the ID infomnation transmitted from the client computer 27. 
[0764] In step S2521 , the account charge server 24 requests the financial transaction server 26 having provider 
35 account to pay the cost to the financial transaction server 25 having customer account on the basis of the transmitted 
ID for discerning the selling server 22. 

[0765] In step S2531 , the financial transaction server for provider 26 transfers the cost corresponding to the amount 
of sale from the provider account to the financial transaction server for customer 25 having account of the customer. 
[0766] Here, the flowchart of FIG. 156 will be explained again. 
40 [0767] in step S2424, the selling server 22 notifies the end of sale to the client computer 27. In step S2402, the client 
computer 27 receives the notification of the end of sale. 

[0768] Also, the selling sen/er 22 may make the selling server 21 store the Image sold by the user in its own storage 
unit or output the image to the storage server 18 so as to store it. Further, when the price is set through an auction 
system as mentioned above, the selling server 22 may make the Image sold by the user to the client computer of a 

45 successful bidder 27. 

[0769] Next, referring to the flowchart of FIG. 1 58, the retrieving server 23 will be explained. 
[0770] The retrieving server 23 retrieves the image which has been picked up on the camera terminal unit 1 connected 
to the network 1 on the basis of the retrieving conditions input from the client computer 27 and output the request 
image. The retrieving condition is time, season, weather, area, position, subject or the like. 

50 [0771] The control unit 2161 of the retrieving sen/er 23 controls the whole operation of the retrieving server 23. in 
database 21 62, position data which is obtained by GPS 76b provided with a camera terminal unit 26 corresponding to 
the camera ID of each camera temriinat unit 28 whteh the retrieving server 23 recognizes, weather data, subject data 
or the like 2062b are stored as database. The contents of the database 21 62 are obtained and updated from the camera 
terminal unit 28 via the network 1 by controlling the communication unit 2165 at a predetemriined time interval through 

S5 the control unit 2161. 

[0772] The storage unit 21 63 stores the image obtained from the camera terminal unit 28 on the networic 1 from the 

communication unit 2165 or stores information needed for the processing of various Images. 

[0773] The requested infonrtatlon generator 21 64 arranges the retrieving conditions Input from the client computer 
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27 on the network 1, and then generates the condition for retrieving the database 2162. That is, for exampie, when 
season is put as the retrieving condition, the season may be specified by the position data of each camera terminal 
unit 28 and the time infomnation calculated by the time calculator 21 66. So, the requested Infomiatlon generator 21 64, 
for example. In the case when 'spring' Is Input as the retrieving condition, generates the position data of the latitude 
5 and longitude of the earth in which it is spring at the present time. The control unit 21 61 controls the communication 
unit 2165, and then obtains the image coresponding to the 'spring' by reading out the picic up images of the camera 
temnlnal unit 28 of the camera ID corresponding to the position data from the network 1 . 

[0774] The separation processor 21 67 obtains the image desired to retrieve, belonging to the image which has been 
read out through the separation processing. Further, the separation processor 21 67 has same functions as those of 
10 the separation processor 11 . 

[0775] Next, refemng to a flowchart of FIG. 159, the processing of the retrieving service for retrieving the image 
based on the retrieving conditions input from the client computer 27, which is perfomied by the retrieving server 23, 
will be explained. 

[0776] In step S2601 , the client computer 27 outputs the retrieving conditions to the retrieving server 23. In step 
IS S261 1 , the retrieving server 23 receives the retrieving conditions from the communication unit 21 65. 

[0777] In steps S2612 and S2631, the charge processor 23a of the retrieving server 23 and the account charge 
server 24 perform the charge processing. Further, the charge processing is similar to that In the separating service In 
FIGs. 118 and 120 and thus, explanation thereof will be omitted. Further, the charge processing in steps S2612 and 
S2631 Is the change processing relating to the cost for perfonnlng the retrieval process. 
20 [0778] In step S2613, the retrieving sewer 23 retrieves the image con^esponding to the retrieving conditions and 
calls out the corresponding Image in step S261 4. In step S2641 , the camera temninal unit 28 transmits the Image shown 
to the retrieving server 23. 

[0779] That Is, for example, supposing that the client computer 27-1 to 27-5, the retrieving server 23 and the camera 
terminal unit 28-1 to 28-5 were connected to the networi< 1 as shown in FIG. 160. At this time if the client computer 

25 27-2 transmits 'person', 'car' and 'building' as the retrieving conditions by the operation of a user to the processing of 
step 2611, the retrieving server 23 retrieves the objects of 'person', 'car" and 'building* as the retrieving conditions in 
the database 21 62 in step 261 3. That is, in case of FIG, 1 60, the retrieving server 23 retrieves a car 21 72 being picked 
up by the camera temninal unit 28-1 whose ID Is 1 , a person 2183 being picked up by the camera terminal unit 28-2 
whose ID is 2 and a building being picked up by the camera terminal unit 28-5 whose ID Is 5, and then obtains the 

30 images from each camera terminal unit 28 In step S261 4. 

[0780] In step S251 5, the retrieving server 23 determines whether the called out Image is separated or not, that is 
whether the Image (object) which does not satisfy the desired conditions is Included or not. 

[0781] In the case of FIG, 160, since a cloud 2172 which does not satisfy the retrieving conditions Is included in the 
image transmitted from the camera terminal unit 28-1 and a house which does not satisfy the desired conditions is 
35 included in the image transmitted from the camera terminal unit 28-2, these images are not separated Images corre- 
sponding to the retrieving conditions, and the procedure proceeds to the step S261 6. 

[0782] In step S2616, the separation processor 2167 performs the separation processing. Further, the separation 
processor is similar to the processing of the flowchart in FIG. 117 and thus, explanation thereof will be omitted. 
[0783] In step S261 7, the called out images is synthesized and transmitted to the client computer 27. In step S2602, 

40 the client computer 27 obtains the Image transmitted from the retrieving server 23. In step S2603, the client computer 
27 determines whether the received image Is the desired image or not. As shown in FIG. 1 60, in the case of the image 
shown in display 27a-1 , 'person', 'car* and 'building' as the retrieving conditions are Included in the image as person 
2182, car 2172 and building 2211 because these Images are the desired Image, It Is notified to the retrieving server 
23 that the Image is the desired image in step S2604. 

45 [0784] In step S261 8, the retrieving sen/er 23 determines whether it is the desired Image or not based on the noti- 
fication transmitted from the client computer 27. In the case of the FIG. 1 60, because It Is desired image, the procedure 
proceeds to the step S2619. 

[0785] In steps S2619 and S2632, the charge processor 23a of the retrieving server 23 and the account charge 
server 24 perform the charge processing. Further, the charge processing is similar to that in the separating service in 

50 FIG. 118 and FIG. 120 and thus, explanation thereof will be omitted. Further, the charge processing in steps S2619 
and S2632 is the charge processing relating to the service fee for transmitting the retrieved Image. Further, in step 
S2515, If all are the images for the retrieving conditions, the processing of step S2616 is skipped, 
[0786] In step S2603, for example, although 'house', 'cloud' and lace' are specified as the retrieving conditions by 
the client computer 27-4 when house 21 81 and cloud 2071 are displayed and face 2201 is not displayed on the image 

55 as shown in display 27a-4, the image is not the desired image and then the procedure proceeds to the step S2605 
and It is notified to the retrieving server 23 that it is not the desired image and then the process ends. 
[0787] At this time, in step S2618, it is notified to the retrieving server 23 that it is not the desired image and the 
process ends. 
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[0788] In this case, the service fee for the retrieving processing Is charged, but the service fee for transmitting the 
retrieved Image is not paid. 

[0789] According to above description, it is possible to improve the speed of image processing by distributing the 
image processing to a plurality of server on the network and it is also possible to reduce cost for the service by providing 
5 only the processing requested by a user be. 

[0790] Further, following inventions may be considered. 

[0791] That is, the present invention may relate to a communication apparatus and method and a communication 
system and more specifically, a communication apparatus and method and a communication system capable of im- 
proving the processing speed by distributing the image processing to a plurality of servers on a networic to perform it, 
10 reducing the cost for the service by mal<ing it possible to perfonn only the processes desired by a user by means of 
the distributed processing, in regard to the differences between the real worid and the signal detected by a sensor, 
and regard to the called out images and previous image data which are utilized as needed even without storing it in 
its own communication apparatus. 

[0792] The techniques of detecting events in the real worid with a sensor and processing the sampling data output 
IS from the image sensor is widefy employed. IHowever, for example, in the image obtained by taking picture of a body 
moving in front of a predetemiined background being stationary with a video camera, when moving speed of the body 
is relatively fast, the motion blur occurs. 

[0793] As a technique for encrypting the aforementioned image in which the motion blur is present, a burying method 
for not recognizing the encrypted image in a flat portion of the image or a method for burying Infonnation using corre- 
ct' lation of the image have been suggested. 

[0794] Further, when a body Is moving in front of the stationary background, the motion blur occurs when the image 
of the moving body is mixed by its own motion and also by the mixture of the background image and the image of 
moving body. However, conventionally, the processing corresponding to mixture of the background Image and the 
image of moving body was not considered. 
25 [0795] Further, in elimination or adjustment of the motion blur in the aforementioned image, after adjusting the shutter, 
the motion blur may be tolerated to certain extent to use the motion blur for visual effect. However, in general, when 
the motion blur is significant, Wiener filter is used for eliminating the motion blur. 

[0796] Also, a conventional user printed out the aforementioned Image as needed through selection of the Images 
taken by the user using his own computer, etc. 
30 [0797] For this reason, the image obtained by separating, synthesizing or conrecting an image on the basis of the 
mixture of images Is not widely used except for on the user's computer. 

[0798] Further, when an image of body in which the motion blur occurred and other background image are combined 
to be synthesized, conventional users obtained the desired background Image through a number of searches for being 
input into the user's computer to be displayed. 
S5 [0799] For this reason, In retrieving images as described above. It poses a problem that until the desired image was 
put into the user computer, the same processing was repeated. 

[0800] Also, in the techniques for synthesizing the desired Images via the network, these synthesized images have 
been generated by overlapping and joining a plurality of pre-existing images such as specified images obtained from 
images stored in the storage server, etc. on the network or Images taken with a digital still camera. 
40 [0801 ] By the way, in order to synthesize images by using the aforementioned techniques, it is premised that images 
which are bases for synthesizing are previously prepared. However, since there are various know-hows the image 
pickup techniques, it is difficult to obtain or generate Images themselves that are satisfactory bases. For this reason, 
there is a problem that a user cannot easily obtain or generate desired image databases in generating synthesized 
image. 

45 [0802] Further, in consideration of the above problem, if a user could obtain the desired Images, the images having 
large data capacity must be stored in the user computer without being erased because it is not easy to obtain them 
again. In this case, it is suggested to perfonn the optimal encoding in accordance with the feature amounts by separating 
the image data into the feature amounts of the object and the mixture ratio. However, in general, since the feature 
amounts of the image object and the mixture ratio have many differences such that the encoding cannot be perionmed 

so in the optimal state, there are problems in that the optimal encoding cannot be implemented and the image data cannot 
be stored efficiently. 

[0803] In consideration of the foregoing situations, the present invention makes rt possible to encrypt images using 
mixed images; eliminate motion blurs by establishing and adjusting the mixture of motion blur to obtain clear images 
and to correct images more naturally by synthesizing both the image In which the motion blur is adjusted and the 
55 background Image; use effectively via the networicthe images obtained by separating, synthesizing or correcting images 
on the basis of utilizing mixture of images; and retrieve via the networi( images obtained by separating, synthesizing 
or conrecting images on the basis of utilizing mixture of Images; call out and use as needed pre-existing Image data 
without storing the image data in the user computer by storing the Images In a predetermined storage server and 
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reading out and utilizing innages as needed by using positional Infomiation of the storage server. 
[0804] A 1^ system of the present Invention Is characterized in that a first connmunicatlon apparatus comprises: a 
requested Infomiation input means for inputting requested infomnation of a user of a plurality of encoded data which 
are generated on the basis of a predetermined image data that is obtained by an image pickup element having a 

5 predetermined number of pixels, each having a time integration effect, and that is comprised of pixel values detenmlned 
for every pixels In accordance with an amount of light fomning an Image Integrated over time; a requested Infonmatlon 
transmitting means for transmitting the requested infonnation which is input by the requested infomiation Input means 
to a second communication apparatus; and an encoded data receiving means for receiving the encoded data which 
are generated on the basis of the image data corresponding to the requested Information transmitted from the second 

10 communication apparatus, and the second communication apparatus comprises: a requested infonmatlon receiving 
means for receiving the requested infomiation transmitted from the first communication apparatus; a separating means 
for separating the predetennlned image data into a foreground component Image having foreground object components 
constituting a foreground object and a background component Image having background object components consti- 
tuting a background object; and an encoded data transmitting means for transmitting to the first communication appa- 

IS ratus the encoded data which Is generated when the image is separated Into the foreground component image and 
the background component Image by the separating means on the basis of the requested infonmatlon received by the 
requested information receiving means. 

[0805] Each of the first communication apparatus and the second communication apparatus may further comprise 
a first charging means and a second charging means for perfomning charge processing in accordance with the re- 
20 quested Information. 

[0806] The second charging means may generates charge Infomiation including user ID, the second communication 
apparatus ID and cost information corresponding to the requested Information in accordance with the requested Infor- 
mation. 

[0807] The second charging means may perfomri the charge processing with respect to a financial account of the 
25 user on the basis of the charge infomiation by cooperating with the first charging means. 

[0808] The first charging means of the first communication apparatus may perfomi the charge processing by de- 
ducting the number of points con^espondlng to the cost Infomiation from the number of point of each user used In the 
charge processing. 

[0809] The encoded data transmitting means may transmit the encoded data only to the first communication appa- 
30 ratus after the charge processing has been finished by the first charging means and the second charging means. 
[0810] The requested Infomriation input means may input the predetermined image data in addition to the requested 
infomiation of the user, the requested infomiation transmitting means may transmit the predetenmined image data in 
addition to the requested infomiation to the second communication apparatus, the requested infomiation receiving 
means may receive the predetennlned Image data In addition to the requested infomiation transmitted from the first 
35 communication apparatus, the separating means may separate the predetenmlned image data Into a foreground com- 
ponent image having foreground object components constituting a foreground object and a background component 
Image having background object components constituting a background object, and the encoded data transmitting 
means may transmit the encoded data as significant infomiation generated when the separating means separates the 
predetermined image into the foreground component image and the background component image on the basis of the 
40 predetermined Image data and the requested infomiation received by the requested infomiation receiving means, only 
to the first communication apparatus after the charge processing has been finished by the first charging means and 
the second charging means. 

[081 1] The second communication apparatus may further comprise an area information generating means for gen- 
erating area Infonmatlon disceming any of a foreground area having foreground object components constituting a fore- 

45 ground object of the predetermined image data, a background area having background object components constituting 
a background object of the predetermined image data and a mixed area in which the foreground area and the back- 
ground area are mixed, wherein the significant information includes area information, and wherein the encoded data 
transmitting means may transmit the encoded data as area infomiation generated by area information generating 
means when the separating means separates the predetermined image into the foreground component image and the 

50 background component image on the basis of the predetenmlned image data and the requested infonmatlon transmitted 
by the requested Information Input means, only to the first communication apparatus after the charge processing has 
been finished by the first charging means and the second charging means. 

[0812] The second communication apparatus may further comprise a mixture ratio generating means for generating 
a mixture ratio indicating a ratio in which the foreground area and the background area are mixed in the mixed area 
55 of the predetenmined image data, wherein the significant infomiation includes the mixture ratio, and wherein the en- 
coded data transmitting means may transmit the encoded data as mixture ratio generated by the mixture ratio gener- 
ating means when the predetermined image Is separated Into the foreground component Image and the background 
component Image by the separating means on the basis of the predetermined image data and the requested information 
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received by the requested information receiving means, only to the first communication apparatus after the charge 
processing has been finished by the first charging means and the second charging means. 
[0813] The significant infcmiation may include the foreground component image and the background component 
image, the encoded data transmitting means may transmit the requested infonmation received by the requested infor- 

5 mation receiving means and the encoded data as the foreground component image and the bacl<ground component 
image generated by the separating means when the predetemiined image is separated into the foreground component 
image and the baci(ground component Image by the separating means, only to the first communication apparatus after 
the charge processing has been finished by the first charging means and the second charging means. 
[0814] The requested infomiation input means may input an image data ID disceming a predetermined image data 

10 in addition to the requested infomnatlon of the user, and the encoded data transmitting means may transmit the encoded 
data as significant infomiation generated when the separating means separates the predetennined image into the 
foreground component image and the bacl<ground component image on the basis of the requested infomiation and 
the predetemiined image data con-esponding to the image data iD only to the first communication apparatus after the 
charge processing has been finished by the first charging means and the second charging means. 

IS [0815] The second communication apparatus may further comprise an area Infonmation generating means for gen- 
erating area infomiation discerning any of a foreground area having foreground object components constituting a fore- 
ground object of the predetemiined image data corresponding to the image data ID, a background area having back- 
ground object components constituting a background object of the predetemiined Image data con-esponding to the 
image data ID and a mixed area in which the foreground area and the background area are mixed, wherein the signif- 

20 leant infomiation includes area information, and wherein the encoded data transmitting means may transmit the en- 
coded data as area Infomnatlon generated by area Infomiation generating means when the separating means separates 
the predetermined Image into the foreground component Image and the background component image on the basis 
of the requested infomnatlon and the predetermined image data corresponding to the image data ID, only to the first 
communication apparatus after the charge processing has been finished by the first charging means and the second 

25 charging means. 

[081 6] The second communication apparatus may further comprise a mixture ratio generating means for generating 
a mixture ratio indicating a ratio of the mixed area of the predetennined image data corresponding to the image data 
ID on the basis of area Infomiation, wherein the significant Information Includes the mixture ratio, and the encoded 
data transmitting means may transmit the encoded data as mixture ratio generated by the mixture ratio generating 
30 means when the separating means separates the predetennined Image Into the foreground component image and the 
background component image on the basis of the requested infomiation and the predetennined Image data corre- 
sponding to the image data ID only to the first communication apparatus after the charge processing has been finished 
by the first charging means and the second charging means. 

[0817] The significant infomnatlon may include the foreground component image and the background component 

35 image, the encoded data transmitting means may transmit the requested infomnatlon and the encoded data as the 
foreground component image and the background component image generated by the separating means when the 
predetermined Image corresponding to the Image data ID is separated into the foreground component Image and the 
background component Image by the separating means, only to the first communication apparatus after the charge 
processing has been finished by the first charging means and the second charging means. 

40 [0818] A communication method of the 1 ^ system of the present invention Is characterized in that a communication 
method of the first communication apparatus comprises: a requested infomiation input step of inputting requested 
infomnatlon of a user from among a plurality of encoded data which are generated on the basis of predetennined Image 
data that Is obtained by an image pickup element having a predetenmlned number of pixels, each having a time Inte- 
gration effect, and that is comprised of pixel values detemnlned for every pixels In accordance with an amount of light 

^5 forming an image integrated over time; a requested information transmitting step of transmitting the requested infor- 
mation which Is input in the requested infomnatlon input step to the second communication apparatus; and an encoded 
data receiving step of receiving the encoded data which are generated on the basis of the image data corresponding 
to the requested infomiation transmitted from the second communication apparatus, and a communication method of 
the second communication apparatus comprises: a requested infomnatlon receiving step of receiving the requested 

50 infomnatlon transmitted from the first communication apparatus; a separating step of separating the predetenmlned 
image data into a foreground component Image having foreground object components constituting a foreground object 
and a background component Image having background object components constituting a background object; and an 
encoded data transmitting step of transmitting to the first communication apparatus the encoded data which are gen- 
erated when the image is separated into the foreground component image and the background component image in 

55 the separating step on the basis of the requested information received In the requested infonnation receiving step. 
[0819] A program of a 2"«* recording medium of the present Invention is characterized in that a program controlling 
the first communication apparatus comprises: a requested infonnation input control step of controlling input of requested 
Infomnatlon of a user from among a plurality of encoded data which are generated on the basis of predetermined Image 



71 



EP1 400 927A1 



data that is obtained by an image pickup element having a predetemnined number of pixels, each having a time inte- 
gration effect, and that is comprised of pixel values detemitned for every pixels in accordance with an amount of light 
fomning an image integrated overtime; a requested Infomfiation transmission control step of controlling transmission 
of the requested information which Is input In the requested Infonnation Input control step to the second communication 
5 apparatus; and an encoded data reception control step of controlling reception of the encoded data which are generated 
on the basis of the image data corresponding to the requested infomnation transmitted from the second communication 
apparatus, and a program controlling the second communication apparatus comprises: a requested infomnation re- 
ception control step of controlling reception of the requested Infomnation transmitted from the first communication ap- 
paratus; a separation control step of controlling separation of the predetermined image data into a foreground compo- 
10 nent Image having foreground object components constituting a foreground object and a background component Image 
having background object components constituting a background object; and an encoded data transmission control 
step of controlling transmission of the encoded data which are generated when the Image is separated Into the fore- 
ground component image and the background component image in the separation control step on the basis of the 
requested infomnation received In the requested Infomnation reception control step to the first communication apparatus. 
IS [0820] A 2"*^ program of the present Invention is characterized by making a computer for controlling the first com- 
munication apparatus perfomn: a requested Infomnation input control step of controlling Input of requested infomnation 
of a user from among a plurality of encoded data which are generated on the basis of predetermined Image data that 
Is obtained by an image pickup element having a predetemilned number of pixels, each having a time integration effect, 
and that is comprised of pixel values detennined for every pixels In accordance with an amount of light fomning an 
20 image integrated over time; a requested infomnation transmission control step of controlling transmission of the re- 
quested infomnation which Is input In the requested infomnation input control step to the second communication appa- 
ratus; and an encoded data reception control step of controlling reception of the encoded data whtoh are generated 
on the basis of the image data corresponding to the requested infomnation transmitted from the second communication 
apparatus and by making a computer for controlling the second communication apparatus perfomn: a requested infor- 
ms matlon reception control step of controlling reception of the requested infomnation transmitted from the first communi- 
cation apparatus; a separation control step of controlling separation of the predetemnined Image data into a foreground 
component image having foreground object components constituting a foreground object and a background component 
image having background object components constituting a background object; and an encoded data transmission 
control step of controlling transmission of the encoded data which are generated when the image is separated into the 
30 foreground component image and the background component image In the separation control step on the basis of the 
requested infomnation received in the requested infomnation reception control step, to the first communication appa- 
ratus. 

[0821] A 2"^ communication apparatus of the present Invention is characterized by comprising: a requested infor- 
mation input means for Inputting requested Information of a user from among a plurality of encoded data which are 

35 generated on the basis of predetermined image data that is obtained by an Image pickup element having a predeter- 
mined number of pixels, each having a time integration effect, and that is comprised of pixel values detemnined for 
every pixels In accordance with an amount of light forming an image Integrated over time; a requested infomnation 
transmitting means for transmitting the requested infomnation which is Input by the requested infomnation Input means 
to other communication apparatus; and an encoded data receiving means for receiving the encoded data which are 

<o generated on the basis of the image data corresponding to the requested Information transmitted from other commu- 
nication apparatus. 

[0822] A 2^^ communication method of the present invention is characterized by comprising: a requested infomnation 
input step of inputting requested infomnation of a user from among a plurality of encoded data which are generated on 
the basis of predetennlned image data that is obtained by an image pickup element having a predetemnined number 

■^5 of pixels, each having a time integration effect, and that is comprised of pixel values determined for every pixels in 
accordance with an amount of light forming an image Integrated overtime; a requested infonnation transmitting step 
of transmitting the requested infomnation which Is input in the requested infomnation input step to other communication 
apparatus; and an encoded data receiving step of receiving the encoded data which are generated on the basis of the 
Image data coresponding to the requested information transmitted from other communication apparatus. 

50 [0823] A program of a 3"^ recording medium of the present invention is characterized by comprising: a requested 
Infonnation input control step of controlling input of requested information of a user from among a plurality of encoded 
data which are generated on the basis of predetennlned image data that Is obtained by an image pickup element 
having a predetemnined number of pixels, each having a time Integration effect, and that Is comprised of pixel values 
determined for every pixels In accordance with an amount of light forming an image integrated over time; a requested 

55 infomnation transmission control step of controlling transmission of the requested Information which Is Input In the 
requested information input control step to other communication apparatus; and an encoded data reception control 
step of controlling reception of the encoded data which are generated on the basis of the image data corresponding 
to the requested Infomnation transmitted from other communication apparatus. 
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[0824] A 3"^ program of the present invention is characterized by making a computer pert omi: a requested inf omiation 
input control step of controlling input of requested information of a user from among a plurality of encoded data which 
are generated on the basis of predetennined image data that is obtained by an image pickup element having a pre- 
detemiined number of pixels, each having a time integration effect, and that is comprised of pixel values determined 
for every pixels in accordance with an amount of light forming an image integrated over time; a requested infonnatlon 
transmission control step of controlling transmission of the requested infonnation which is input in the requested infer- 
mation input control step to other communication apparatus; and an encoded data reception control step of controlling 
reception of the encoded data which are generated on the basis of the image data conresponding to the requested 
infomnation transmitted from other communication apparatus. 

[0825] A 3"* communication apparatus of the present invention is characterized by comprising: a requested infor- 
mation receiving means for receiving the requested infonnation transmitted from other communication apparatus; a 
separating means for separating the image data that is obtained by an image pickup element having a predetennined 
number of pixels, each having a time integration effect, and that is comprised of pixel values detemnined for every 
pixels in accordance with an amount of light fomning an image integrated over time Into a foreground component Image 
having foreground object components constituting a foreground object and a background component image having 
background object, components constituting a background object; and an encoded data transmitting means for trans- 
mitting to other communication apparatus the encoded data which are generated when the image is separated into 
the foreground component Image and the background component image by the separating means on the basis of the 
requested infonnation received by the requested infonnation receiving means. 

[0826] A 3^^ communication method of the present invention is characterized by comprising: a requested infonnation 
receiving step of receiving the requested infomnation transmitted from other communication apparatus; a separating 
step of separating the image data that is obtained by an Image pickup element having a predetennined number of 
pixels, each having a time integration effect, and that is comprised of pixel values detennined for every pixels In ac- 
cordance with an amount of light fonning an image integrated over time into a foreground component image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object; and an encoded data transmitting step of transmitting to 
other communication apparatus the encoded data which is generated when the image is separated into the foreground 
component image and the background component Image in the separating step on the basis of the requested infor- 
mation received in the requested information receiving step. 

[0827] A program of a 4^ reconjing medium of the present Invention Is characterized by comprising: a requested 
infonnation receiving step of receiving the requested Information transmitted from other communication apparatus; a 
separating step of separating the image data that is obtained by an Image pickup element having a predetermined 
number of pixels, each having a time Integration effect, and that is comprised of pixel values detennined for every 
pixels In accordance with an amount of light fonning an image integrated overtime into a foreground component image 
having foreground object components constituting a foreground object and a background component image having 
background object components constituting a background object; and an encoded data transmitting step of transmitting 
to other communication apparatus the encoded data which Is generated when the image Is separated into the fore- 
ground component image and the background component image in the separation control step on the basis of the 
requested infonnation received In the requested infonnation reception control step. 

[0828] A 4*^ program of the present invention is characterized by making a computer perfomn: a requested infonnation 
receiving step of receiving the requested infonnation transmitted from other communication apparatus; a separating 
step of separating the image data that is obtained by an image pickup element having a predetennined number of 
pixels, each having a time integration effect, and that is comprised of pixel values determined for every pixels in ac- 
cordance with an amount of light fonning an image integrated over time into a foreground component image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object; and an encoded data transmitting step of transmitting to 
other communication apparatus the encoded data which Is generated when the image Is separated into the foreground 
component image and the background component Image In the separation control step on the basis of the requested 
Information received in the requested infonnation reception control step. 

[0829] AS'^communicationsystemof thepresentinvention is characterized in that the first communication apparatus 
comprises: a requested information input means for inputting requested infonnation of a user from among a plurality 
of encoded data which are generated on the basis of predetennined image data that is obtained by an image ptokup 
element having a predetennined number of pixels, each having a time integration effect, and that is comprised of pixel 
values detennined for every pixels in accordance with an amount of light forming an image Integrated over time; a 
requested infonnation transmitting means for transmitting the requested infonnation which is input by the requested 
infonnation input means to one of the second communication apparatus to the fourth communication apparatus; and 
an encoded data receiving means for receiving the encoded data which are generated on the basis of the image data 
conresponding to the requested infonnation transmitted from one of the second communication apparatus to the fourth 
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communication apparatus, the second communication apparatus comprises: the first request Information receiving 
means for receiving the requested infomiation transmitted from the first communication apparatus; a separating means 
for separating the predetennined image data into a foreground component image having foreground object components 
constituting a foreground object and a baci<ground component image having background object components consti- 

5 tuting a background object; and the first encoded data transmitting means for transmitting to the first communication 
apparatus the foreground component image and the background component image which are separated from the 
image by the separating means on the basis of the requested infomiation received by the first request infomiation 
receiving means as the encoded data, the third communication apparatus comprises: the second request infomiation 
receiving means for receiving the requested information transmitted from the first communication apparatus; an area 

to infomiation generating means for generating area infomiation discerning any of a foreground area having foreground 
object components constituting a foreground object of the predetennined image data, a background area having back- 
ground object components constituting a background object of the predetennined image data and a mixed area in 
which the foreground area and the background area are mixed; and the second encoded data transmitting means for 
transmitting to the first communtoation apparatus area infonnation generated by area infomiation generating means 

IS on the basis of the requested infonnation received by the second request infomiation receiving means as the encoded 
data, and the fourth communication apparatus comprises: the third request Infomiation receiving means for receiving 
the requested information transmitted from the first communication apparatus; a mixture ratio generating means for 
generating a mixture ratio indicating a ratio in which the foreground area and the background area are mixed in the 
mixed area of the predetennined image data; and the third encoded data transmitting means for transmitting the mixtu re 

20 ratio generated bythe mixture ratio generating means to the first communication apparatus on the basis of the requested 
infomiation received by the requested infomiation receiving means as encoded data. 

[0830] A communication method of the 2"^ system of the present Invention Is characterized in that a communteatlon 
method of the first communication apparatus comprises: a requested infomiation input step of inputting requested 
infonnation of a user from among a plurality of encoded data which are generated on the basis of predetermined image 
25 data that is obtained by an image pickup element having a predetermined number of pixels, each having a time Inte- 
gration effect, and that is comprised of pixel values detennlned for every pixels in accordance with an amount of light 
forming an image integrated over time; a requested information transmitting step of transmitting the requested infor- 
mation which is input in the requested Information input step to one of the second communication apparatus to the 
fourth communication apparatus; and an encoded data receiving step of receiving the encoded data which are gener- 
ic ated on the basis of the image data corresponding to the requested infonnation transmitted from one of the second 
communication apparatus to the fourth communication apparatus, a communication method of the second communi- 
cation apparatus comprises: the first request Infonnation receiving step of receiving the requested infomiation trans- 
mitted from the first communication apparatus; a separating step of separating the predetennined image data into a 
foreground component image having foreground object components constituting a foreground object and a background 
35 component Image having background object components constituting a background object; and the first encoded data 
transmitting step of transmitting to the first communication apparatus the foreground component Image and the back- 
ground component Image which are separated from the Image in the separating step on the basis of the requested 
infonnation received in the first request infomiation receiving step as the encoded data, a communication method of 
the third communication apparatus comprises; the second request infonnation receiving step of receiving the requested 
40 infonnation transmitted from the first communication apparatus; an area infonnation generating step of generating area 
infonnation discemlng any of a foreground area having foreground object components constituting a foreground object 
of the predetennined image data, a background area having background object components constituting a background 
object of the predetermined image data and a mixed area in which the foreground area and the background area are 
mixed; and the second encoded data transmitting step of transmitting to the first communication apparatus area infer- 
45 mation generated in area information generating step on the basis of the requested infonnation received in the second 
request information receiving step as the encoded data, and a communication method of the fourth communication 
apparatus comprises: the third request infonnation receiving step of receiving the requested Infonnation received from 
the first communication apparatus; a mixture ratio generating step of generating a mixture ratio indicating a ratio in 
which the foreground area and the background area are mixed In the mixed area of the predetemnined image data; 
50 and the third encoded data transmitting step of transmitting the mixture ratio generated in the mixture ratio generating 
step to the first communication apparatus on the basis of the requested Infonnation received in the requested infor- 
mation receiving step as the encoded data. 

[0831] A program of a 5**^ recording medium of the present invention is characterized in that a program controlling 
the first communication apparatus comprises: a requested infonnation input control step of controlling input of requested 
55 infonnation of a user from among a plurality of encoded data which are generated on the basis of predetennined image 
data that is obtained by an image pickup element having a predetennined number of pixels, each having a time Inte- 
gration effect, and that is comprised of pixel values detemnined for every pixels in accordance with an amount of light 
forming an image integrated over time; a requested Infonnation transmission control step of controlling transmission 
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of the requested Information which is input in the requested information input control step to one of the second com- 
munication apparatus to the fourth communication apparatus; and an encoded data reception control step of controlling 
reception of the encoded data which are generated on the basis of the image data corresponding to the requested 
information transmitted from one of the second communication apparatus to the fourth communication apparatus, a 

5 program controlling the second communication apparatus comprises: the first request infonmation reception control 
step of controlling reception of the requested infomnation transmitted from the first communication apparatus; a sepa- 
ration control step of controlling separation of the predetemiined Image data into a foreground component image having 
foreground object components constituting a foreground object and a background component image having bacl<- 
ground object components constituting a background object; and the first encoded data transmission control step of 

10 controlling transmission of the foreground component Image and the background component image which are sepa- 
rated from the image in the separation control step on the basis of the requested information received in the first request 
information reception step as the encoded data to the first communication apparatus, a program controlling the third 
communication apparatus comprises; the second request information reception control step of controlling reception of 
the requested infomiation transmitted from the first communteatlon apparatus; an area infomnation generation control 

IS step of controlling generation of area information disceming any of a foreground area having foreground object com- 
ponents constituting a foreground object of the predetenmlned Image data, a background area having background 
object components constituting a background object of the predetemiined image data and a mixed area in which the 
foreground area and the background area are mixed; and the second encoded data transmission control step of con- 
trolling transmission of area infomnation generated in area infomnation generation control step on the basis of the 

20 requested infonmation received In the second request infomnation reception control step as the encoded data to the 
first communication apparatus, and a program controlling the fourth communication apparatus comprises: the third 
request information reception control step of controlling reception of the requested infomnation received from the first 
communication apparatus; a mixture ratio generation control step of controlling generation of a mixture ratio Indicating 
a ratio in which the foreground area and the background area are mixed In the mixed area of the predetemiined Image 

25 data; and the third encoded data transmission control step of controlling transmission of the mixture ratio generated 
in the mixture ratio generation control step on the basis of the requested Infomiation received in the requested infor- 
mation reception control step to the first communication apparatus as the encoded data. 

[0832] A 5^ program of the present invention is characterized by making a computer for controlling the first commu- 
nication apparatus perfonm: a requested infomnation input control step of controlling input of requested information of 

30 a user from among a plurality of encoded data which are generated on the basis of predetemiined Image data that is 
obtained by an image pickup element having a predetermined number of pixels, each having a time integration effect, 
and that is comprised of pixel values detemnined for every pixels In accordance with an amount of light fonning an 
image integrated over time; a requested information transmission control step of controlling transmission of the re- 
quested infomnation which is Input In the requested infomiation input step to one of the second communication appa- 

35 ratus to the fourth communication apparatus; and an encoded data reception control step of controlling reception of 
the encoded data which are generated on the basis of the image data corresponding to the requested infomiation 
transmitted from one of the second communication apparatus to the fourth communication apparatus, by making a 
computer for controlling the second communication apparatus perform: the first request infomiation reception control 
step of controlling reception of the requested infomiation transmitted from the first communication apparatus; a sepa- 

40 ration control step of controlling separation of the predetermined image data Into a foreground component Image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object; and the first encoded data transmission control step of 
controlling transmission of the foreground component Image and the background component image which are sepa- 
rated from the Image in the separation control step on the basis of the requested information received in the first request 

45 infonmation reception control step as the encoded data to the first communication apparatus, by making a computer 
for controlling the third communication apparatus perform; the second request Infonmation reception control step of 
controlling reception of the requested information transmitted from the first communication apparatus; an area infor- 
mation generation control step of controlling generation of area Infomnation discerning any of a foreground area having 
foreground object components constituting a foreground object of the predetemiined image data, a background area 

so having background object components constituting a background object of the predetermined Image data and a mixed 
area in which the foreground area and the background area are mixed; and the second encoded data transmission 
control step of controlling transmission of area Infomnation generated In area information generation control step on 
the basis of the requested infonmation received in the second request infomiation reception control step as the encoded 
data to the first communication apparatus, and by making a computer for controlling the fourth communication appa- 

ss ratus perform: the third request infomnation reception control step of controlling reception of the requested infonmation 
received from the first communication apparatus; a mixture ratio generation control step of controlling generation of a 
mixture ratio indicating a ratio in which the foreground area and the background area are mixed in the mixed area of 
the predetenmined Image data; and the third encoded data transmission control step of controlling transmission of the 
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mixture ratio generated in the mixture ratio generation controi step on the basis of the requested information received 
In the requested infonnation reception control step as the encoded data to the first communication apparatus. 
[0833] A 4^^ communication apparatus of the present invention is characterized by comprising: a requested infomna- 
tion input means for inputting the requested infomnation of user; a synthesizing means for synthesizing a foreground 
component Image having foreground object components constituting a foreground object and a background component 
image having background object components constituting a background object of predetemnined image data that is 
obtained by an image pickup element having a predetenmined number of pixels, each having a time integration effect, 
and that is comprised of pixel values detenmlned for every pixels In accordance with an amount of light fomning an 
image integrated over time, to generate a synthesized image; and a synthesized image output means for outputting 
the synthesized image generated by the synthesizing means. 

[0834] The synthesized Image output means may output the synthesized image to the communication apparatus of 
the user. 

[0835] The requested information input means may input a predetennined foreground component image, a prede- 
termined background component image and the significant infomfiation used when synthesizing the predetenmined 
foreground component Image and the predetermined background component Image along with the requested infor- 
mation of the user, and the synthesizing means may synthesize the predetemnlned foreground component Image and 
the predetermined background component image input by the requested infonnatlon Input means along with the re- 
quested information on the basis of the significant infonmation and generate the synthesized image. 
[0836] The requested infomfiation input means may input a predetennined foreground component Image, a prede- 
termined background component image and the mixture ratio of the mixed area where the predetermined foreground 
component Image and the predetemnlned background component Image are mixed as significant infomfiation used 
when synthesizing the predetennined foreground component Image and the predetennined background component 
image along with the requested infomfiation of the user, and the synthesizing means may synthesize the predetennined 
foreground component image and the predetennined background component image input by the requested Information 
Input means along with the requested infomaatlon on the basis of the mixture ratio as significant infonnatlon and gen- 
erate the synthesized image. 

[0837] The requested infomnation input means may input a predetennined foreground component image, a prede- 
termined background component image, and amount of movement and the moving direction of the foreground com- 
ponent Image as significant Information used when synthesizing the predetermined foreground component Image and 
the predetennined background component image along with the requested Infonnatlon of the user, and the synthesizing 
means may adjust of the motion blur of the predetermined foreground component image Input by the requested infor- 
mation input means along with the requested infonnatlon on the basis of amount of movement and the moving direction 
of the foreground component Image as the significant Information, synthesize the predetennined foreground component 
Image of which motion blur is adjusted and the predetennined background component Image, and generate the syn- 
thesized Image. 

[0838] The requested infonnatlon Input means may Input a predetennined foreground component Image, a prede- 
termined background component Image and initial positional infomiation, amount of movement and moving direction 
of the foreground component image as significant infomnation used when synthesizing the predetermined foreground 
component Image and the predetennined background component image along with the requested infonnatlon of the 
user, the synthesizing means may adjust the motion blur of the predetennined foreground component Image Input by 
the requested Information input means along with the requested Information on the basis of amount of movement and 
the moving direction as significant Information, calculate the mixture ratio, synthesize the predetemnlned foreground 
component Image where motion blur is adjusted and the predetennined background component image using the cal- 
culated mixture ratio on the basis of the Initial positional Information, amount of movement and the moving direction 
of the foreground component image as significant infomnation, and then generate the synthesized image. 
[0839] The requested information Input means may Input a foreground component image ID discerning a predeter- 
mined foreground component image, a background component image ID disceming a predetermined background com- 
ponent image and significant Infomnation along with the requested information of the user, and the synthesizing means 
may synthesize the foreground component Image corresponding to the foreground component image ID and the back- 
ground component image corresponding to the background component Image ID on the basis of the significant infor- 
mation In accordance with the foreground component Image ID disceming the predetemnlned foreground component 
image, the background component Image ID discerning the predetennined background component image, and signif- 
icant infomnation along with the requested infonnatlon of the user, and generate the synthesized image. 
[0840] A charging means for perfomiing charge processing in accordance with the requested infomnation may be 
further comprised. 

[0841] The charging means may generates charge infomnation including user ID, the communication apparatus ID 
and cost infomnation corresponding to the requested infomiation In accordance with the requested infomnation. 
[0842] The charging means may perfomi the charge processing with respect to a financial account of the user on 
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the basis of the charge information. 

[0843] The charging means may perfomri the charge processing by deducting the number of points corresponding 
to the cost infonnatlon from the number of point of each user used in the charge processing and con'esponding to cash. 
[0844] The output means may output the synthesized image to the communication apparatus of the user having 
finished the charge processing after the charge processing has been finished by the charging means. 
[0845] A 4*' communication method of the present invention is characterized by comprising: a requested infomiation 
input step of inputting the requested infonnation of user; a synthesizing step of synthesizing a foreground component 
image having foreground object components constituting a foreground object and a baclcground component Image 
having background object components constituting a baclcground object of predetennlned image data that is obtained 
by an image pickup element having a predetermined number of pixels, each having a time integration effect, and that 
is comprised of pixel values determined for every pixels in accordance with an amount of light fomiing an Image inte- 
grated overtime in accordance with request infomnation and generating a synthesized image; and a synthesized Image 
output step of outputting the synthesized image generated in the synthesizing step. 

[0846] A program of a 6^ recording medium of the present invention Is characterized by comprising: a requested 
Infonnatlon Input control step of controlling Input of the requested infomnation of user; a syntheslzatlon control step of 
controlling syntheslzatlon of a foreground component Image having foreground object components constituting a fore- 
ground object and a background component image having background object components constituting a background 
object of predetemfiined image data that is obtained by an Image pickup element having a predetermined number of 
pixels, each having a time integration effect, and that is comprised of pixel values determined for every pixels in ac- 
cordance with an amount of light fomiing an image integrated over time In accordance with request infomnation, to 
generate a synthesized image; and a synthesized Image output control step of controlling output of the synthesized 
Image generated In the syntheslzatlon control step. 

[0847] A e^h program of the present Invention Is characterized by making a computer perfomi: a requested Infonnation 
input control step of controlling input of the requested infonnation of user; a syntheslzatlon control step of controlling 
syntheslzatlon of a foreground component image having foreground object components constituting a foreground object 
and a background component Image having background object components constituting a background object of pre- 
detemnined image data that is obtained by an image pickup element having a predetennined number of pixels, each 
having a time integration effect, and that Is comprised of pixel values detemnlned for every pixels In accordance with 
an amount of light fonning an image integrated overtime in accordance with request information, to generate a syn- 
thesized Image; and a synthesized Image output control step of controlling output of the synthesized Image generated 
in the syntheslzatlon control step. 

[0848] A 3"^ communication system of thepresent invention is characterized in that the first communication apparatus 
comprises: a requested infomiation input means for inputting request infonnation of a user; a requested infomiation 
transmitting means for transmitting the requested Information which is input by the requested Infonnation Input means 
to the second communication apparatus; and a synthesized data receiving means for receiving the synthesized data 
transmitted from the second communication apparatus in accordance with the requested Information, and the second 
communication apparatus comprises: a requested Information receiving means for receiving the requested Infonnatlon 
transmitted from the first communication apparatus; a synthesizing means for synthesizing a foreground component 
image having foreground object components constituting a foreground object and a background component image 
having background object components constituting a background object of predetennined image data that is obtained 
by an image pickup element having a predetennined number of pixels, each having a time integration effect, and that 
Is comprised of pixel values detemnlned for every pixels In accordance with an amount of light fonning an image Inte- 
grated overtime in accordance with the requested information and generating the synthesized image; and a synthesized 
Image transmitting means for transmitting the synthesized image generated by the synthesizing means to the first 
communication apparatus. 

[0849] The requested infonnation input means may input a predetennined foreground component image, a prede- 
termined background component image and the significant information used when synthesizing the predetermined 
foreground component image and the predetennined background component image along with the requested Infor- 
mation of the user, and the synthesizing means may synthesize the predetennined foreground component Image and 
the predetennined background component Image Input by the requested Infonnation input means along with the re- 
quested infonnation on the basis of the significant Infonnation and generate the synthesized Image. 
[0850] The requested Infonnation Input means may input a predetennined foreground component image, a prede- 
tennined background component image and the mixture ratio of the mixed area where the predetermined foreground 
component image and the predetermined background component image are mixed as significant information used 
when synthesizing the predetennined foreground component image and the predetermined background component 
image along with the requested information of the user, and the synthesizing means may synthesize the predetermined 
foreground component image and the predetermined background component Image input by the requested Infonnatlon 
input means along the requested infonnation on the basis of the mixture ratio as significant Infonnation and generate 
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the synthesized image. 

[0851] The requested information input means may Input a predetemfiined foreground component image, a prede- 
termined background component image, and amount of movement and moving direction of the foreground component 
image as significant infonnation used when synthesizing the predetemiined foreground component image and the 
predetennined bacl<ground component image along with the requested infomiation of the user, and the synthesizing 
means may adjust of the predetemnined foreground component Image input by the requested information input means 
along with the requested infonnation on the basis of amount of movement and the moving direction of the foreground 
component Image as significant Information, synthesize the predetemfiined foreground component image in which the 
motion blur is adjusted and the predetennined baclcground component image and generate the synthesized Image. 
[0852] The requested Infonnation input means may input a predetennined foreground component image, a prede- 
temnined baclcground component image and initiai positional infomriation, amount of movement and moving direction 
of the foreground component image as significant infonnation used when synthesizing the predetennined foreground 
component image and the predetennined background component image along with the requested infomiation of the 
user, and the synthesizing means may adjust the motion blur of the predetennined foreground component image Input 
by the requested infomriation Input means along with the requested infonnation on the basis of amount of movement 
and the moving direction as significant infonnation, calculate the mixture ratio, synthesize the predetermined foreground 
component image where motion blur is adjusted and the predetennined background component image using the cal- 
culated mixture ratio on the basis of the Initial positional infomriation, amount of movement and the moving direction 
of the foreground component image as significant infonnation, and then generate the synthesized Image. 
[0853] The requested Infonnation Input means may input a foreground component Image ID discerning a predeter- 
mined foreground component image, a background component image ID discerning a predetemnined background com- 
ponent image and signlfteant Infonnation along with the requested information of the user, and the synthesizing means 
may synthesize the foreground component image corresponding to the foreground component Image ID and the back- 
ground component image corresponding to the background component image ID on the basis of the significant infor- 
mation in accordance with the foreground component image ID discerning the predetemnined foreground component 
Image, the background component Image ID discerning the predetemiined background component image, and signif- 
icant information along with the requested information of the user, and generate the synthesized image. 
[0854] The charging means for performing charge processing In accordance with the requested infonnation may be 
further comprised. 

[0855] The charging means may generates charge infonnation including user ID. the communication apparatus ID 
and charge Information including the cost information corresponding to the requested information in accordance with 

the requested infonnation. 

[0856] The charging means may perfonn the charge processing with respect to a financial account of the user on 
the basis of the charge information. 

[0857] The charging means may perfonn the charge processing by deducting the number of points corresponding 
to the cost infonnation from the number of points of each user used in the charge processing. 
[0858] The output means may output the synthesized image to the communication apparatus of the user having 
finished the charge processing after the charge processing has been finished by the charging means. 
[0859] A communication method of the 3^^ communication system of the present Invention Is characterized in that 
a communication method of the first communication apparatus comprises: a requested information input step of input- 
ting request information of a user; a requested Information transmitting step of transmitting the requested Information 
which Is input In the requested infonnation Input step to the second communteatlon apparatus; and a synthesized data 
receiving step of receiving the synthesized data transmitted from the second communication apparatus In accordance 
with the requested infonnation, and a communication method of the second communication apparatus comprises: a 
requested information receiving step of receiving the requested information transmitted from the first communication 
apparatus; a synthesizing step of synthesizing a foreground component image having foreground object components 
constituting a foreground object and a background component Image having background object components consti- 
tuting a background object of predetermined Image data that is obtained by an image pickup element having a prede- 
temnined number of pixels, each having a time integration effect, and that is comprised of pixel values determined for 
every pixels in accordance with an amount of light forming an Image Integrated over time in accordance with the 
requested infomriation and generating the synthesized image; and a synthesized Image transmitting step of transmitting 
the synthesized image generated in the synthesizing step to the first communication apparatus. 
[0860] A program of a 7*^ recording medium of the present Invention Is characterized in that a program controlling 
the first communication apparatus comprises: a requested information input control step of controlling Input of request 
Infonnation of a user; a requested Infonnation transmission control step of controlling transmission of the requested 
infonnation which is input in the requested information Input control step to the second communication apparatus; and 
a synthesized data reception control step of controlling reception of the synthesized data transmitted from the second 
communication apparatus In accordance with the requested Infonnation, and a program controlling the second com- 



78 



EP1 400927A1 



munication apparatus comprises: a requested information reception control step of controiling reception of the request- 
ed information transmitted from the first communication apparatus; a synthesization control step of controlling synthe- 
slzation of a foreground component image having foreground object components constituting a foreground object and 
a background component image having baclcground object components constituting a baclcground object of predeter- 
mined image data that is obtained by an image p}cl<up element having a predetermined number of pixels, each having 
a time integration effect, and that is comprised of pixel values detennined for every pixels in accordance with an amount 
of light fomning an image integrated over time in accordance with the requested infomnation and generating the syn- 
thesized image; and a synthesized image transmission control step of controlling transmission of the synthesized image 
generated in the synthesizing step to the first communication apparatus. 

[0861] A 7*^ program of the present Invention is characterized by making a computer for controlling the first commu- 
nication apparatus perform: a requested infonmation input control step of controlling input of request information of a 
user; a requested Infomnation transmission control step of controlling transmission of the requested information which 
is input in the requested information input control step to the second communication apparatus; and a synthesized 
data reception control step of controlling reception of the synthesized data transmitted from the second communication 
apparatus In accordance with the requested information, and by making a computer for controlling the second com- 
munication apparatus perform: a requested information reception control step of controlling reception of the requested 
Infonmation transmitted from the first communication apparatus; a synthesization control step of controlling synthesi- 
zation of a foreground component image having foreground object components constituting a foreground object and 
a background component image having background object components constituting a background object of predeter- 
mined Image data that is obtained by an image pickup element having a predetermined number of pixels, each having 
a time integration effect, and that is comprised of pixel values detemfiined for every pixels In accordance with an amount 
of light fonning an Image Integrated over time In accordance with the requested Infomnation and generating the syn- 
thesized image; and a synthesized image transmission control step of controlling transmission of the synthesized image 
generated in the synthesization control step to the first communication apparatus. 

[0862] A 5*^ communication apparatus of the present invention is characterized by comprising: a requested Informa- 
tion input means for inputting request infomnation of a user; a requested infonnation transmitting means for transmitting 
the requested information which is input by the requested information input means to other communication apparatus; 
and a synthesized data receiving means for receiving the synthesized data transmitted from other communteatlon 
apparatus In accordance with the requested information. 

[0863] A 5^ communksation method of the present invention Is characterized by comprising: a requested infomnation 
input step of inputting request infomnation of a user; a requested information transmitting step of transmitting the re- 
quested information which Is input in the requested information input step to other communication apparatus; and a 
synthesized data receiving step of receiving the synthesized data transmitted from other communication apparatus In 
accordance with the requested Information. 

[0864] A program of an 8^^ recording medium of the present invention is characterized by comprising: a requested 
information input control step of controlling input of request infomnation of a user; a requested Information transmission 
control step of controlling transmission of the requested Infomnation which is Input in the requested infomnation input 
control step to other communication apparatus; and a synthesized data reception control step of controlling reception 
of the synthesized data transmitted from other communication apparatus in accordance with the requested infonmation. 
[0865] An 8*^ program of the present invention is characterized by making a computer perform: a requested infor- 
mation input control step of controlling input of request infonnation of a user; a requested Information transmission 
control step of controlling transmission of the requested Information which is input in the requested infonmation input 
control step to other communication apparatus; and a synthesized data reception control step of controlling reception 
of the synthesized data transmitted from other communication apparatus In accordance with the requested infomnation. 
[0866] A 6**^ communication apparatus of the present invention is characterized by comprising: a requested informa- 
tion receiving means for receiving the requested infonmation transmitted from other communication apparatus; a syn- 
thesizing means for synthesizing a foreground component Image having foreground object components constituting a 
foreground object and a background component image having background object components constituting a back- 
ground object of predetemiined image data that is obtained by an image pickup element having a predetemnined 
number of pixels, each having a time integration effect, and that is comprised of pixel values determined for every 
pixels In accordance with an amount of light forming an image Integrated over time in accordance with the requested 
information and generating the synthesized image; and a synthesized image transmitting means for transmitting the 
synthesized image generated by the synthesizing means to other communication apparatus. 
[0867] A 6*^^ communication method of the present invention Is characterized by comprising: a requested infonmation 
receiving step of receiving the requested information transmitted from other communication apparatus; a synthesizing 
step of synthesizing a foreground component Image having foreground object components constituting a foreground 
object and a background component image having background object components constituting a background object 
of predetemnined image data that is obtained by an Image pickup element having a predetemnined number of pixels. 
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each having a time integration effect, and that is comprised of pixei values detemnined for every pixeis in accordance 
with an amount of light forming an image Integrated overtime In accordance with the requested Information and gen- 
erating the synthesized image; and a synthesized image transmitting step of transmitting the synthesized Image gen- 
erated in the synthesizing step to other communication apparatus. 

[0868] A program of a 9*^ recording medium of the present Invention Is characterized by comprising: a requested 
infonnatlon reception control step of controlling reception of the requested infonnation transmitted from other commu- 
nication apparatus; a syntheslzation control step of controlling syntheslzatlon of a foreground component Image having 
foreground object components constituting a foreground object and a background component Image having baclc- 
ground object components constituting a background object of predetennlned image data that Is obtained by an image 
pickup element having a predetennlned number of pixels, each having a time integration effect, and that Is comprised 
of pixel values detemrilned for every pixels in accordance with an amount of light forming an image integrated over 
time In accordance with the requested Information and generating the synthesized image; and a synthesized image 
transmission control step of controlling transmission of the synthesized Image generated in the syntheslzation control 
step to other communication apparatus. 

[0869] A 9^*^ program of the present invention is characterized by making a computer pert omn: a requested infonnatlon 
reception control step of controlling reception of the requested infonnation transmitted from other communication ap- 
paratus; a syntheslzatlon control step of controlling syntheslzatlon of a foreground component image having foreground 
object components constituting a foreground object and a background component image having background object 
components constituting a background object of predetennined image data that is obtained by an image pickup element 
having a predetennined number of pixels, each having a time Integration effect, and that is comprised of pixel values 
detennlned for every pixels In accordance with an amount of light fonnlng an Image integrated over time in accordance 
with the requested infonnatlon and generating the synthesized image; and a synthesized Image transmission control 
step of controlling transmission of the synthesized Image generated In the syntheslzation control step to other com- 
munication apparatus. 

[0870] A 7*^ communication apparatus of the present Invention is characterized by comprising: a requested Infonna- 
tlon Input means for inputting the requested information of a user; a mixture ratio estimating means for estimating a 
mixture ratio indicating a ratio in which a foreground component image having foreground object components consti- 
tuting a foreground object and a background component image having background object components constituting a 
background object of the image data that is obtained by an image pickup element having a predetennined number of 
pixels, each having a time integration effect, and that is comprised of pixel values detennlned for every pixels In ac- 
cordance with an amount of light fonnlng an image integrated over time are mixed on the basis of the requested 
infonnation; a separating means for separating the image data into the foreground component image and the back- 
ground component image on the basis of the mixture ratio; a synthesizing means for synthesizing the foreground 
component image separated by the separating means and any background component Image, or the background 
component Image separated by the separating means and any foreground component image in a predetennined mix- 
ture ratio and generating the synthesized image; and a output means for outputting the synthesized image synthesized 
by the synthesizing means. 

[0871] The requested infonnation input means may input amount of motion blur adjustment for adding motion blur 
to the foreground component image in addition to the requested infonnation of the user and further comprise a motion 
blur adding means which adds motion blur corresponding to amount by which motion blur Is adjusted to the foreground 
component Image, and the synthesizing means may synthesize the foreground component Image in which motion blur 
Is added by the motion blur adding means and any background component image in a predetermined mixture ratio 
and generate the synthesized image. 

[0872] The requested Infonnation input means may also Input any background component Image In addition to the 
requested Information of the user, and the synthesizing means may synthesize the foreground component image and 
any background component image In a ratio estimated by the mixture ratio estimating means and generate the syn- 
thesized image. 

[0873] The charging means for perfomriing charge processing in accordance with the requested infonnation may be 
further comprised. 

[0874] The charging means may generates charge information including user ID, the communication apparatus ID 
and cost infonnatlon coresponding to the requested infonnation In accordance with the requested Infonnatlon. 
[0875] The charging means may perfonn the charge processing with respect to a financial account of the user on 
the basis of the charge infonnatlon. 

[0876] The charging means may perform the charge processing by deducting the number of points corresponding 

to the cost Information from the number of points of each user used in the charge processing. 

[0877] The output means may output the synthesized image to the communication apparatus of the user having 

finished the charge processing after the charge processing has been finished by the charging means. 

[0878] The requested Information input means may Input a predetennlned image data In addition to the requested 
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information of the user, and the output means may output the image synthesized by the synthesizing means to the 
communication apparatus of the user having finished the charge processing after the charge processing has been 
finished by the charging means. 

[0879] A 7* communication method of the present invention is characterized by comprising: a requested information 
input step of inputting the requested infonnatlon of a user; a mixture ratio estimating step of estimating a mixture ratio 
indicating a ratio in which a foreground component image having foreground object components constituting a fore- 
ground object and a background component image having background object components constituting a background 
object of the image data that is obtained by an image pickup element having a predetennined number of pixeis, each 
having a time integration effect, and that is comprised of pixel values detenmined for every pixels in accordance with 
an amount of light fomning an image integrated over time are mixed on the basis of the requested infomriation; a sep- 
arating step of separating the Image data into the foreground component image and the background component image 
on the basis of the mixture ratio; a synthesizing step of synthesizing the foreground component image separated in 
the separating step and any background component image, or the background component image separated in the 
separating step and any foreground component image in a predetemnined mixture ratio and generating the synthesized 
image; and an output step of outputting the synthesized Image synthesized In the synthesizing step. 
[0880] A program of a 1 0^ recording medium of the present invention Is characterized by comprising: a requested 
Infomiation input control step of controlling input of the requested information of a user; a mixture ratio estimation 
control step of controlling estimation of a mixture ratio indicating a ratio in which a foreground component image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object of the image data that is obtained by an image pickup 
element having a predetemnined number of pixels, each having a time integration effect, and that Is comprised of pixel 
values detemilned for every pixels In accordance with an amount of light fomning an Image Integrated over time are 
mixed on the basis of the requested infomnation; a separation control step of controlling separation of the Image data 
into the foreground component Image and the background component image on the basis of the mixture ratio; a syn- 
thesization control step of controlling synthesization of the foreground component image separated in the separation 
control step and any background component image, or the background component image separated in the separation 
control step and any foreground component image in a predetermined mixture ratio and generating the synthesized 
Image; and a output control step of controlling output of the synthesized image synthesized in the synthesization control 
step. 

[0881] A 10^^ program of the present Invention is characterized by making a computer periomi: a requested Infor- 
mation input control step of controlling Input of the requested Infonnatlon of a user; a mixture ratio estimation control 
step of controlling estimation of a mixture ratio indicating a ratio in which a foreground component image having fore- 
ground object components constituting a foreground object and a background component image having background 
object components constituting a background object of the image data that is obtained by an image pickup element 
having a predetemnined number of pixels, each having a time integration effect, and that Is comprised of pixel values 
determined for every pixels in accordance with an amount of light fonming an image integrated over time are mixed on 
the basis of the requested infomnation; a separation control step of controlling separation of the image data Into the 
foreground component image and the background component Image on the basis of the mixture ratio; a synthesization 
control step of controlling synthesization of the foreground component image separated in the separation control step 
and any background component image, or the background component Image separated in the separation control step 
and any foreground component image in a predetemnined mixture ratio and generating the synthesized image; and a 
output control step of controlling output of the synthesized image synthesized in the synthesization control step, 
[0882] A 4^^ communication system of the present invention Is characterized In that the first communication apparatus 
comprises: a requested infomnation Input means for inputting request infomnation of a user; a requested infomnation 
transmitting means for transmitting the requested information which is input by the requested infonnation input means 
to the second transmitting apparatus; and a receiving means for receiving the synthesized image transmitted from the 
second communication apparatus, and the second communication apparatus comprises: a requested information re- 
ceiving means for receiving the requested infomnation which is transmitted from the first transmitting apparatus; a 
mixture ratio estimating means for estimating a mixture ratio indicating a ratio in which a foreground component image 
having foreground object components constituting a foreground object and a background component image having 
background object components constituting a background object of the Image data that Is obtained by an Image pickup 
element having a predetennined number of pixels, each having a time Integration effect, and that is comprised of pixel 
values detennined for every pixels in accordance with an amount of light forming an Image Integrated over time are 
mixed on the basis of the requested infonnation; a separating means for separating the image data into the foreground 
component Image and the background component image on the basis of the mixture ratio; a synthesizing means for 
synthesizing the foreground component image separated by the separating means and any background component 
Image, or the background component image separated by the separating means and any foreground component image 
in a predetemnined mixture ratio and generating the synthesized Image; and a synthesized image transmitting means 
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for transmitting the synthesized Image synthesized by the synthesizing means to the first communication apparatus. 
[0883] The requested information input means may input amount of motion blur adjustment for adding motion blur 
to the foreground component image in addition to the requested information of the user, the second communication 
apparatus may further comprise a motion biur adding means which adds motion blur corresponding to amount by which 
motion biur is adjusted to the foreground component image, and the synthesizing means may synthesize the foreground 
component image where motion blur is added by the motion blur adding means and any background component image 
in a predetermined mixture ratio and generate the synthesized image. 

[0884] The requested information input means may also Input any background component image in addition to the 
requested infonmation of the user, the synthesizing means may synthesize the foreground component image and any 
background component Image in a mixture ratio estimated by the mixture ratio estimating means and generate the 
synthesized image. 

[0885] The second communication apparatus may further comprise the charging means for performing charge 
processing in accordance with the requested infonnation. 

[0886] The charging means may generates charge information including user ID, the second communication appa- 
ratus ID and cost information con^espondingtothe requested infonmation in accordance with the requested Infomiatlon. 
[0887] The charging means may perform the charge processing with respect to a financial account of the user on 

the basis of the charge information. 

[0888] The charging means of the second communication apparatus may perfonn the charge processing by deduct- 
ing the number of points corresponding to the cost information from the number of point of each user used in the charge 
processing. 

[0889] The synthesized image transmitting means may transmit the synthesized Image to the first communication 
apparatus of the user having finished the charge processing after the charge processing has been finished by the 
charging means. 

[0890] The requested Infomriation input means may input a predetennined image data in addition to the requested 
infomnation of the user, and the output means may output the image synthesized by the synthesizing means to the first 
communication apparatus of the user having finished the charge processing after the charge processing has been 
finished by the charging means. 

[0891] A communication method of the 4^ communication system of the present invention Is characterized by a 
communication method of the first communication apparatus comprises: a requested information input step of Inputting 
request infomfiatlon of a user; a requested information transmitting step of transmitting the requested infomnation whteh 
is input in the requested information Input step to the second transmitting apparatus; and a receiving step of receiving 
the synthesized Image transmitted from the second communication apparatus, and a communication method of the 
second communication apparatus comprises: a requested information receiving step of receiving the requested Infor- 
mation which is transmitted from the first transmitting apparatus; a mixture ratio estimating step of estimating a mixture 
ratio indicating a ratio in which a foreground component image having foreground object components constituting a 
foreground object and a background component Image having background object components constituting a back- 
ground object of the image data that is obtained by an image pickup element having a predetennined number of pixels, 
each having a time integration effect, and that is comprised of pixel values determined for every pixels in accordance 
with an amount of light forming an Image integrated over time are mixed on the basis of the requested information; a 
separating step of separating the image data into the foreground component image and the background component 
image on the basis of the mixture ratio; a synthesizing step of synthesizing the foreground component Image separated 
in the separating step and any background component image, or the background component image separated in the 
separating step and any foreground component Image in a predetennined mixture ratio and generating the synthesized 
image; and a synthesized image transmitting step of transmitting the synthesized Image synthesized in the synthesizing 
step to the first communication apparatus. 

[0892] A program of an 11^ recording medium of the present invention is characterized in that a program controlling 
the first communication apparatus comprises: a requested infonmation input control step of controlling input of the 
requested information of a user; a requested Infonnation transmission control step of controlling transmission of the 
requested infomnation which is input in the requested information Input control step to the second transmitting appa- 
ratus; and a reception control step of controlling reception of the synthesized Image transmitted from the second com- 
munication apparatus, and a program controlling the second communication apparatus comprises: a requested infor- 
mation reception control step of controlling reception of the requested Information which Is transmitted from the first 
transmitting apparatus; a mixture ratio estimation control step of controlling estimation of a mixture ratio Indicating a 
ratio in which a foreground component image having foreground object components constituting a foreground object 
and a background component image having background object components constituting a background object of the 
image data that is obtained by an image pickup element having a predetermined number of pixels, each having a time 
integration effect, and that is comprised of pixel values determined for eveiy pixels in accordance with an amount of 
light fonning an Image integrated over time are mixed on the basis of the requested Information; a separation control 
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step of controiling separation of the image data into the foreground component image and the background component 
image on the basis of the mixture ratio; a synthesization controi step of controlling synthesization of the foreground 
component Image separated in the separation control step and any background component Image, or the background 
component Image separated in the separation control step and any foreground component image In a predetemnined 
mixture ratio and generating the synthesized Image; and a synthesized image transmission control step of controlling 
transmission of the synthesized image synthesized in the synthesization control step to the first communication appa- 
ratus. 

[0893] An 11^ program of the present invention is characterized by making a computer for controlling the first com- 
munication apparatus perfomi: a requested infonnation Input control step of controlling Input of the requested infor- 
mation of a user; a requested Information transmission control step of controlling transmission of the requested Infor- 
mation which is input In the requested Information Input control step to the second transmitting apparatus; and a re- 
ception control step of controlling reception of the synthesized image transmitted from the second communication 
apparatus, and by making a computer for controlling the second communication apparatus perform: a requested in- 
formation reception controi step of controiling reception of the requested Information which is transmitted from the first 
transmitting apparatus; a mixture ratio estimation control step of controlling estimation of a mixture ratio Indicating a 
ratio in which a foreground component Image having foreground object components constituting a foreground object 
and a background component Image having background object components constituting a background object of the 
image data that is obtained by an image pickup element having a predetermined number of pixels, each having a time 
integration effect, and that Is comprised of pixel values determined for every pixels In accordance with an amount of 
light fomiing an image integrated over time are mixed on the basis of the requested information; a separation control 
step of controlling separation of the image data into the foreground component image and the background component 
image on the basis of the mixture ratio; a synthesization control step of controlling synthesization of the foreground 
component image separated in the separation controi step and any background component image, or the background 
component image separated in the separation control step and any foreground component Image in a predetemiined 
mixture ratio and generating the synthesized image; and a synthesized image transmission control step of controlling 
transmission of the synthesized image synthesized in the synthesization control step to the first communication appa- 
ratus. 

[0894] An 8^ communication apparatus of the present invention Is characterized by comprising: a requested infor- 
mation input means for inputting request infonmation of a user; a requested infomiation transmitting means for trans- 
mitting the requested Infonnation which Is input by the requested infomiation Input means to other communication 
apparatus; and a receiving means for receiving the synthesized image transmitted from other communication appara- 
tus. 

[0895] An 8*^^ communication method of the present Invention Is characterized by comprising; a requested Infonnation 
input step of inputting request infonnation of a user; a requested Infomnatlon transmitting step of transmitting the re- 
quested infomiation which Is input In the requested information input step to other communication apparatus; and a 
receiving step of receiving the synthesized image transmitted from other communication apparatus. 
[0896] A program of a 12^ recording medium of the present invention is characterized by comprising: a requested 
Infomiation input control step of controlling Input of request Information of a user; a requested infonnation transmission 
control step of controlling transmission of the requested Information which is Input in the requested infonnation input 
controi step to other communication apparatus; and a reception control step of controlling reception of the synthesized 
image transmitted from other communication apparatus. 

[0897] A 12^^ program of the present invention is characterized by making a computer perfomri: a requested Infor- 
mation input control step of controlling input of request information of a user; a requested information transmission 
control step of controlling transmission of the requested information which is input In the requested Infomiation input 
control step to other communication apparatus; and a reception control step of controlling reception of the synthesized 
Image transmitted from other communication apparatus. 

[0898] A 9*^ communication apparatus of the present invention Is characterized by comprising: a requested informa- 
tion receiving means for receiving the requested Information which is transmitted from other communication apparatus; 
a mixture ratio estimating means for estimating a mixture ratio indicating a ratio in which a foreground component 
image having foreground object components constituting a foreground object and a background component image 
having background object components constituting a background object of the image data that is obtained by an image 
pickup element having a predetemiined number of pixels, each having a time Integration effect, and that Is comprised 
of pixel values detennlned for every pixels in accordance with an amount of light fonning an Image Integrated over 
time are mixed on the basis of the requested information; a separating means for separating the Image data into the 
foreground component image and the background component Image on the basis of the mixture ratio; a synthesizing 
means for synthesizing the foreground component image separated by the separating means and any background 
component Image, or the background component Image separated by the separating means and any foreground com- 
ponent Image in a predetermined mixture ratio and generating the synthesized image; and a synthesized image trans- 
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mining means for transmitting the syntiiesized image synthesized by the synthesizing means to other communication 
apparatus. 

[0899] A 9**^ communication method of the present invention is characterized by comprising: a requested information 
receiving step of receiving the requested information which is transmitted from other communication apparatus; a 
mixture ratio estimating step of estimating a mixture ratio indicating a ratio in which a foreground component image 
having foreground object components constituting a foreground object and a baclcground component image having 
baclcground object components constituting a bacl(ground object of the image data that is obtained by an image picicup 
element having a predetemiined number of pixels, each having a time integration effect, and that is comprised of pixei 
vaiues determined for every pixels in accordance with an amount of light fomning an image integrated over time are 
mixed on the basis of the requested infonnatlon; a separating step of separating the image data into the foreground 
component image and the baci^ground component Image on the basis of the mixture ratio; a synthesizing step of 
synthesizing the foreground component image separated in the separating step and any bacl<ground component image, 
or the baclcground component image separated in the separating step and any foreground component image in a 
predetenmined mixture ratio and generating the synthesized image; and a synthesized image transmitting step of trans- 
mitting the synthesized image synthesized in the synthesizing step to other communication apparatus. 
[0900] A program of a 13^ recording medium of the present invention is characterized by comprising: a requested 
infomiation reception control step of controlling reception of the requested infonnatlon which is transmitted from other 
communication apparatus; a mixture ratio estimation control step of controlling estimation of a mixture ratio indicating 
a ratio in which a foreground component image having foreground object components constituting a foreground object 
and a bacicground component image having baclcground object components constituting a bacl<ground object of the 
image data that is obtained by an image pickup element having a predetemiined number of pixels, each having a time 
integration effect, and that Is comprised of pixel values determined for every pixels In accordance with an amount of 
light fomning an image integrated over time are mixed on the basis of the requested information; a separation control 
step of controlling separation of the Image data into the foreground component Image and the bacl<ground component 
image on the basis of the mixture ratio; a synthesization control step of controlling synthesization of the foreground 
component image separated in the separation control step and any background component image, or the background 
component image separated in the separation control step and any foreground component image in a predetenmined 
mixture ratio and generating the synthesized Image; and a synthesized image transmission control step of controlling 
transmission of the synthesized image synthesized In the synthesization control step to other communication appara- 
tus. 

[0901] A 13*^ program of the present invention is characterized by making a computer perfonm: a requested Infor- 
mation reception control step of controlling reception of the requested information which is transmitted from other 
communication apparatus; a mixture ratio estimation control step of controlling estimation of a mixture ratio indicating 
a ratio in which a foreground component image having foreground object components constituting a foreground object 
and a background component image having background object components constituting a background object of the 
image data that is obtained by an image pickup element having a predetermined number of pixels, each having a time 
integration effect, and that is comprised of pixel values determined for every pixels In accordance with an amount of 
light fonning an Image integrated over time are mixed on the basis of the requested infomiation; a separation control 
step of controlling separation of the Image data into the foreground component image and the background component 
image on the basis of the mixture ratio; a synthesization control step of controlling synthesization of the foreground 
component image separated in the separation control step and any background component image, or the background 
component image separated in the separation control step and any foreground component image in a predetermined 
mixture ratio and generating the synthesized image; and a synthesized image transmission control step of controlling 
transmission of the synthesized image synthesized in the synthesization control step to other communication appara- 
tus. 

[0902] A 1 0^ communication apparatus of the present invention is characterized by comprising; an Image ID Input 
means for Inputting the ID disceming an Image requested by a user; a storing means for storing the image having at 
least one image of a foreground component image having foreground object components constituting a foreground 
object and a background component image having background object components constituting a background object 
separated from image data that is obtained by an image pbkup element having a predetemiined number of pixels, 
each having a time integration effect, and that is comprised of pixel values detennined for every pixels in accordance 
with an amount of light forming an image integrated over time; a retrieving means for retrieving an image corresponding 
to an image ID input by the image ID input means of the images stored in the storing means; an output means for 
outputting the image retrieved by the retrieving means to the communication apparatus of the user; and a charging 
means for performing charge processing in accordance with the image retrieved by the retrieving means. 
[0903] A separating means may be further comprised for separating the Image into a foreground component image 
having foreground object components constituting a foreground object and a background component Image having 
background object components constituting a background object and the storing means may store the foreground 
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component Image and the background component image separated from the image by the separating means. 
[0904] A synthesized Image generating means may be further comprised for synthesizing the foreground component 
Image having foreground object components constituting a foreground object and the bacl<ground component image 
having background object components constituting a background object separated from the image In a predetennlned 
mixture ratio and generating the synthesized image and the storing means may store the synthesized Image generated 
by the synthesized image generating means. 

[0905] A separating means for separating the Image Into the foreground component Image having foreground object 
components constituting a foreground object and the background component image having background object com- 
ponents constituting a background object and a synthesized image generating means for synthesizing the foreground 
component image and the background component Image separated by the separating means in a predetermined mix- 
ture ratio and generating the synthesized image may be further comprised, and the storing means may store the 
synthesized image generated by the synthesized Image generating means. 

[0906] The charging means may generates charge infonnation including user ID, the connmunication apparatus ID 
and cost information corresponding to the image retrieved by the retrieving means In accordance with the Image re- 
trieved by the retrieving means. 

[0907] The charging means may perfomi the charge processing with respect to a financial account of the user on 
the basis of the charge information. 

[0908] The charging means may perform the charge processing by deducting the number of points corresponding 
to the cost Infonnation from the number of point of each user used In the charge processing. 
[0909] The output means may output the synthesized Image to the first communication apparatus of the user having 
finished the charge processing after the charge processing has been finished by the charging means. 
[091 0] A 1 0*^ communication method of the present Invention is characterized by comprising; an image ID Input step 
of Inputting the ID discerning an Image requested by a user; a storing step of storing the image comprised of at least 
one image of a foreground component image having foreground object components constituting a foreground object 
and a background component Image having background object components constituting a background object sepa- 
rated from Image data that Is obtained by an image pickup element having a predetemiined number of pixels, each 
having a time integration effect, and that Is comprised of pixel values determined for every pixels in accordance with 
an amount of light fonning an Image Integrated over time; a retrieving step of retrieving an image conresponding to an 
Image ID input in the image ID input step of the images stored in the storing step; an output step of outputting the 
Image retrieved in the retrieving step to the communication apparatus of the user; and a charging step of perfomning 
charge processing according to the image retrieved In the retrieving step. 

[0911] A program of a 14**^ recording medium of the present invention is characterized by comprising; an Image ID 
Input control step of controlling input of the ID discerning an Image requested by a user; a storage control step of 
controlling storage of the image comprised of at least one image of a foreground component image having foreground 
object components constituting a foreground object and a background component image having background object 
components constituting a background object separated from image data that is obtained by an Image pickup element 
having a predetemiined number of pixels, each having a time integration effect, and that Is comprised of pixel values 
determined for every pixels in accordance with an amount of light fomning an image Integrated over time; a retrieval 
control step of controlling retrieval of an image corresponding to an Image ID Input in the image ID Input control step 
of the Images stored In the storage control step; an output control step of controlling output of the Image retrieved in 
the retrieval control step to the communication apparatus of the user; and a charge control step of controlling perform- 
ance of charge processing according to the image retrieved In the retrieval control step. 

[0912] A 14^ program of the present invention is characterized by making a computer perfomri; an image ID Input 
control step of controlling input of the ID discerning an Image requested by a user; a storage control step of controlling 
storage of the image comprised of at least one image of a foreground component image having foreground object 
components constituting a foreground object and a background component image having background object compo- 
nents constituting a background object separated from Image data that Is obtained by an Image pickup element having 
a predetermined number of pixels, each having a time Integration effect, and that Is comprised of pixel values deter- 
mined for every pixels In accordance with an amount of light fomning an Image integrated overtime; a retrieval control 
step of controlling retrieval of an image corresponding to an image ID input in the Image ID input control step of the 
Images stored In the storage control step; an output control step of controlling output of the image retrieved in the 
retrieval control step to the communication apparatus of the user; and a charge control step of controlling perfonnance 
of charge processing according to the image retrieved in the retrieval control step. 

[0913] A 5*^ communication system of the present invention is characterized in that a first communication apparatus 
comprises: an Image ID Input means for Inputting an ID discerning an image requested by a user; an image ID trans- 
mitting means for transmitting the image ID to a second communication apparatus; and an image receiving means for 
receiving the Image retrieved according to the image ID, and the second communication apparatus comprises: an 
Image ID receiving means for receiving the image ID transmitted from the first communication apparatus; a storing 
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means for storing the image comprised of at least one image of a foreground component image having foreground 
object components constituting a foreground object and a baci^ground component image having background object 
components constituting a background object separated from image data that is obtained by an Image pickup element 
having a predetermined number of pixels, each having a time integration effect, and that is comprised of pixel values 
detennined for every pixels in accordance with an amount of light fomiing an Image integrated over time; a retrieving 
means for retrieving the image corresponding to the image ID received by the image ID receiving means among Images 
stored in the storing means; an output means for outputting the Image retrieved by the retrieving means to the first 
communication apparatus; and a charging means for performing a charge processing according to the Image retrieved 
by the retrieving means. 

[0914] The second communication apparatus may further comprise a separating means for separating the Image 
Into the foreground component image having foreground object components constituting the foreground object and 
the background component Image having background object components constituting the background object. 
[091 5] The storing means may store the foreground component image and the background component image sep- 
arated by the separating means. 

[091 6] The second communteation apparatus may further comprise a synthesized Image generating means for syn- 
thesizing the foreground component image having foreground object components constituting the foreground object 
and the background component image having background object components constituting the background object sep- 
arated from the Image and generating the synthesized image in a predetennined mixture ratio and the storing means 
may store the synthesized Image generated by the synthesized image generating means. 

[091 7J The second communication apparatus may further comprise: a separating means for separating the Image 
Into the foreground component Image having foreground object components constituting the foreground object and 
the background component Image having background object components constituting the background object; and a 
synthesized Image generating means for synthesizing the foreground component image having foreground object 
components constituting the foreground object and the background component Image having background object com- 
ponents constituting the background object separated by the separating means and generating the synthesized Image 
In a predetermined mixture ratio and the storing means may store the synthesized image generated by the synthesized 
Image generating means. 

[0916] The charging means may generate charge Infomriation including a user ID. a second communk:ation apparatus 
ID and cost information con^esponding to the Image retrieved by the retrieving means in accordance with the Image 
retrieved by the retrieving means. 

[0919] The charging means may perfomn the charge processing with respect to a financial account of the user on 

the basis of the charge Information. 

[0920] The charging means of the second communication apparatus may perform the charge processing by sub- 
tracting the number of points conresponding to the cost Infomnation from the number of points of each user used in the 
charge processing. 

[0921] The output means may output the image to the first communication apparatus of the user having finished the 
charge processing after the charge processing has been finished by the charging means. 

[0922] A communication method of the 5*^ communication system of the present Invention is characterized In that a 
communication method of the first communication apparatus comprises: an image ID Input step of inputting an ID 
discerning an Image requested by a user; an image ID transmitting step of transmitting the image ID to the second 
communication apparatus; and an image receiving step of receiving the image retrieved in accordance with the image 
ID, and a communication method of the second communication apparatus comprises: a storing step of storing the 
Image comprised of at least one image of a foreground component image having foreground object components con- 
stituting a foreground object and a background component image having background object components constituting 
a background object separated from the Image data that is obtained by an image pickup element having a predeter- 
mined number of pixels, each having a time Integration effect, and that is comprised of pixel values detenu! ned for 
every pixels in accordance with an amount of light forming an image integrated overtime; a retrieving step of retrieving 
the image corresponding to the Image ID received in the image ID receiving step among images stored in the storing 
step; an output step of outputting the Image retrieved in the retrieving step to the first communication apparatus; and 
a charging step of perfonning a charge processing In accordance with the Image retrieved In the retrieving step. 
[0923] A program of a 1 5*^ recording medium of the present invention Is characterized In that a program for controlling 
the first communication apparatus comprises: an image ID Input control step of controlling Input of an ID discerning 
an Image requested by a user; an image ID transmission control step of controlling transmission of the Image ID to the 
second communication apparatus; and an Image reception control step of controlling reception of the Image retrieved 
in accordance with the image ID, and a program for controlling the second communication apparatus comprises: a 
storage control step of controlling storage of the image comprised of at least one Image of a foreground component 
image having foreground object components constituting a foreground object and a background component Image 
having background object components constituting a background object separated from image data that Is obtained 
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by an image pickup element having a predetenrilned number of pixels, each having a time integration effect, and that 
is comprised of pixel values detemnined for every pixels in accordance with an amount of light fomiing an image inte- 
grated over time; a retrieval control step of controlling retrieval of the image con-esponding to the image ID received 
in the Image ID reception control step among images stored in the storage control step; an output control step of 
controlling output of the image retrieved In the retrieval control step to the first communication apparatus; and a charge 
control step of controlling performance of a charge processing in accordance with the image retrieved in the retrieval 
control step. 

[0924] A 15* program of the present invention Is characterized by making a computer for controlling the first com- 
munication apparatus perfonn: an image ID inputcontrol step of controlling input of an ID discerning an image requested 
by a user; an image ID transmission control step of controlling transmission of the image ID to the second communi- 
cation apparatus; and an Image reception control step of controlling reception of the image retrieved in accordance 
with the image ID, and by making a computer for controlling the second communication apparatus perfomi: a storage 
control step of controlling storage of the image comprised of at least one image of a foreground component image 
having foreground object components constituting a foreground object and a background component image having 
background object components constituting a background object separated from image data that is obtained by an 
image pickup element having a predetermined number of pixels, each having a time integration effect, and that is 
comprised of pixel values detemnined for every pixels In accordance with an amount of light f omning an image integrated 
over time; a retrieval control step of controlling retrieval of the image corresponding to the Image ID received in the 
image ID reception control step among images stored in the storage control step; an output control step of controlling 
output of the image retrieved in the retrieval control step to the first communication apparatus; and a charge control 
step of controlling perfomiance of a charge processing In accordance with the image retrieved in the retrieval control 
step. 

[0925] An 1 1* communication apparatus of the present invention is characterized by comprising: an image ID Input 
means for inputting an ID discerning an image requested by a user; an image ID transmitting means for transmitting 
the image ID to other communication apparatus; and an image receiving means for receiving the image retrieved 
correspondingly to the Image ID. 

[0926] An 11^^ communication method of the present invention is characterized by comprising: an image ID input 
step of inputting an ID discerning an image requested by a user; an image ID transmitting step of transmitting the image 
ID to other communication apparatus; and an image receiving step of receiving the image retrieved con^espondingiy 
to the Image ID. 

[0927] A program of a 16**^ recording medium of the present invention is characterized by comprising: an image ID 
Input control step of controlling input of an ID discerning an image requested by a user; an image ID transmission 
control step of controlling transmission of the Image ID to other communication apparatus; and an image reception 
control step of controlling reception of the image retrieved correspondingly to the image ID. 
[0928] A program of the present invention is characterized by making a computer perform: an image ID input 
control step of controlling input of an ID discerning an image requested by a user; an image ID transmission control 
step of controlling transmission of the image ID to other communication apparatus; and an image reception control 
step of controlling reception of the image retrieved correspondingly to the image ID. 

[0929] A 12**^ communication apparatus of the present invention is characterized by comprising: an Image ID receiving 
means for receiving an Image ID transmitted from other communication apparatus; a storing means for storing an 
Image comprised of at least one image of a foreground component image having foreground object components con- 
stituting a foreground object and a background component image having background object components constituting 
a background object separated from image data that is obtained by an image pickup element having a predetemiined 
number of pixels, each having a time integration effect, and that is comprised of pixel values detennined for every 
pixels in accordance with an amount of light fomiing an image integrated over time; a retrieving means for retrieving 
the Image corresponding to the image ID received by the image ID receiving means among images stored In the storing 
means; an output means for outputting the image retrieved by the retrieving means to other communication apparatus; 
and a charging means for perfomiing a charge processing in accordance with the image retrieved by the retrieving 
means. A 12^^ communication method of the present invention is characterized by comprising: an image ID receiving 
step of receiving an image ID transmitted from other communication apparatus; a storing step of storing an Image 
comprised of at least one image of a foreground component Image having foreground object components constituting 
a foreground object and a background component image having background object components constituting a back- 
ground object separated from image data that is obtained by an image pickup element having a predetennined number 
of pixels, each having a time integration effect, and that is comprised of pixel values detemiined for every pixels in 
accordance with an amount of light forming an image integrated over time; a retrieving step of retrieving the image 
corresponding to the image ID received in the image ID receiving step among Images stored in the storing step; an 
output step of outputting the Image retrieved In the retrieving step to other communication apparatus; and a charging 
step of perfomning a charge processing in accordance with the Image retrieved in the retrieving step. 
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[0930] A program of a 1 7^ recording medium of the present Invention is characterized by comprising: an image ID 
reception controi step of controliing reception of an image ID transmitted from other communication apparatus; a stor> 
age control step of controlling storage of an Image comprised of at least one Image of a foreground component Image 
having foreground object components constituting a foreground object and a background component Image having 
background object components constituting a background object separated from image data that is obtained by an 
image pickup element having a predetemnined number of pixels, each having a time integration effect, and that is 
comprised of pixel values detemiined for every pixels in accordance with an amount of lightf onning an image integrated 
over time; a retrieval control step of controlling retrieval of the image corresponding to the image ID received in the 
image ID reception control step among images stored in the storage control step; an output controi step of controliing 
output of the image retrieved in the retrieval control step to other communication apparatus; and a charge control step 
of controlling perfomnance of a charge processing in accordance with the image retrieved in the retrieval control step. 
[0931] A 1 7^ program of the present invention ischaracterizedby making a computer perfomn: an image ID reception 
controi step of controlling reception of an Image ID transmitted from other communication apparatus; a storage control 
step of controlling storage of an image comprised of at least one image of a foreground component image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object separated from image data that Is obtained by an image 
pickup element having a predetemnined number of pixels, each having a time integration effect, and that Is comprised 
of pixel values determined for every pixels in accordance with an amount of light forming an image integrated over 
time; a retrieval control step of controlling retrieval of the image corresponding to the image ID received in the image 
ID reception control step among images stored in the storage controi step; an output control step of controlling output 
of the Image retrieved In the retrieval controi step to other communication apparatus; and a charge controi step of 
controlling perionmance of a charge processing in accordance with the image retrieved in the retrieval control step. 
[0932] A 1 a^h communication apparatus of the present invention is characterized by comprising: an Input means for 
Inputting an image comprised of at least one image of a foreground component image having foreground object com- 
ponents constituting a foreground object and a background component image having background object components 
constituting a background object separated from Image data that Is obtained by an Image pickup element having a 
predetermined number of pixels, each having a time integration effect, and that is comprised of pixel values determined 
for every pixels In accordance with an amount of light fomiing an image Integrated overtime; a storing means for storing 
the Image input by the input means; and a paying means for perfomiing a payment processing in accordance with the 
image stored in the storing means. 

[0933] A separating means for separating the image into the foreground component Image having foreground object 
components constituting the foreground object and the background component image having background object com- 
ponents constituting the background object may be further comprised and the input means may Input the foreground 
component image and the background component image separated by the separating means. 
[0934] A synthesized image generating means for synthesizing in a predetennined mixture ratio the foreground com- 
ponent image having foreground object components constituting the foreground object and the background component 
image having background object components constituting the background object separated from the image and gen- 
erating a synthesized image may be further comprised and the input means may input the synthesized image generated 
by the synthesized Image generating means. 

[0935] A separating means for separating the image into the foreground component image having foreground object 
components constituting the foreground object and the background component image having background object com- 
ponents constituting the background object and a synthesized image generating means for synthesizing In a prede- 
termined mixture ratio the foreground component Image and the background component image separated by the sep- 
arating means and generating a synthesized image may be further comprised and the input means may input the 
synthesized image generated by the synthesized image generating means. 

[0936] A 13**^ communication method of the present invention is characterized by comprising: an input step of inputting 
an image comprised of at least one image of a foreground component image having foreground object components 
constituting a foreground object and a background component image having background object components consti- 
tuting a background object separated from image data that is obtained by an Image pickup element having a prede- 
termined number of pixels, each having a time integration effect, and that Is comprised of pixel values determined for 
every pixels in accordance with an amount of light forming an Image integrated over time; a storing step of storing the 
image Input In the input step; and a paying step of perfomiing a payment processing in accordance with the image 
stored in the storing step. 

[0937] A program of an 1 8*^ recording medium of the present Invention is characterized by comprising: an input 
control step of controlling Input of an image comprised of at least one image of a foreground component image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object separated from Image data that Is obtained by an image 
pickup element having a predetenmined number of pixels, each having a time Integration effect, and that is comprised 
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of pixel values deteimlned for every pixels in accordance with an amount of light forming an Image integrated over 
time; a storage control step of controlling storage of the image input in the Input control step; and a payment control 
step of controlling perfomnance of a payment processing in accordance with the image stored in the storage control step. 
[0938] A 1 8**^ program of the present invention is characterized by making a computer perfomri: an input control step 
of controlling input of an image comprised of at least one image of a foreground component image having foreground 
object components constituting a foreground object and a background component Image having background object 
components constituting a background object separated from image data that Is obtained by an image pickup element 
having a predetennined number of pixels, each having a time Integration effect, and that Is comprised of pixel values 
determined for every pixels in accordance with an amount of light fomning an Image integrated over time; a storage 
control step of controlling storage of the image Input in the input control step; and a payment control step of controlling 
perfomnance of a payment processing in accordance with the image stored In the storage control step. 
[0939] A 6^^ communication system of the present invention Is characterized in that a first communication apparatus 
comprises: an input means for inputting an image comprised of at least one image of a foreground component image 
having foreground object components constituting a foreground object and a background component image having 
background object components constituting a background object separated from Image data that is obtained by an 
image pickup element having a predetemiined number of pixels, each having a time Integration effect, and that Is 
comprised of pixel values determined for every pixels in accordance with an amount of light forming an image integrated 
overtime; and an image transmitting means for transmitting the image Input by the input means to a second commu- 
nication apparatus, and the second communication apparatus comprises: an image receiving means for receiving the 
image transmitted from the first communication apparatus; a storing means for storing the image received by the image 
receiving means; and a paying means for perfonming a payment processing In accordance with the Image stored in 
the storing means. 

[0940] The first communication apparatus may further comprise a separating means for separating the image into 
the foreground component Image having foreground object components constituting the foreground object and the 
background component Image having background object components constituting the background object and the input 
means may input the foreground component image and the background component Image separated by the separating 
means. 

[0941 ] The first communication apparatus may further comprise a synthesized image generating means for synthe- 
sizing in a predetemnined mixture ratio the foreground component Image having foreground object components con- 
stituting the foreground object and the background component image having background object components consti- 
tuting the background object separated from the Image and generating a synthesized image and the input means may 
input the synthesized image generated by the synthesized image generating means. 

[0942] The first communication apparatus may further comprise a separating means for separating the image into 
the foreground component image having foreground object components constituting the foreground object and the 
background component image having background object components constituting the background object and a syn- 
thesized image generating means for synthesizing in a predetermined mixture ratio the foreground component image 
and the background component image separated by the separating means and generating a synthesized image and 
the input means may input the synthesized image generated by the synthesized image generating means. 
[0943] A communication method of the 6^^ communication system is characterized in that a communication method 
of the first communication apparatus comprises: an input step of inputting an image comprised of at least one Image 
of a foreground component image having foreground object components constituting a foreground object and a back- 
ground component image having background object components constituting a background object separated from 
image data that is obtained by an image pickup element having a predetemiined number of pixels, each having a time 
integration effect, and that is comprised of pixel values detenmined for every pixels in accordance with an amount of 
light fomiing an image integrated overtime; and an image transmitting step of transmitting the image input in the input 
step to a second communication apparatus, and a communication method of the second communication apparatus 
comprises: an Image receiving step of receiving the image transmitted from the first communication apparatus; a storing 
step of storing the Image received In the image receiving step; and a paying step of performing a payment processing 
in accordance with the image stored In the storing step. 

[0944] A program of the 1 9**^ recording medium of the present Invention Is characterized In that a program for con- 
trolling the first communication apparatus comprises: an input control step of controlling input of an image comprised 
of at least one image of a foreground component image having foreground object components constituting a foreground 
object and a background component image having background object components constituting a background object 
separated from Image data that is obtained by an image pickup element having a predetemiined number of pixels, 
each having a time integration effect, and that is comprised of pixel values detemnined for every pixels in accordance 
with an amount of light forming an image integrated overtime; and an Image transmission control step of controlling 
transmission of the Image input In the Input control step to a second communication apparatus, and a program for 
controlling the second communication apparatus comprises: an image reception control step of controlling reception 



EP 1 400 927 A1 



of the image transmitted from the first communication apparatus; a storage control step of controlling storage of the 
image received in the image reception control step; and a payment control step of controlling perf omiance of a payment 
processing in accordance with the image stored in the storage control step. 

[0945] A 1 9*^ program of the present invention is characterized by mal<ing a computer for controlling a first commu- 
nication apparatus perfomi: an input control step of controlling input of an image comprised of at least one image of a 
foreground component image having foreground object components constituting a foreground object and a baclcground 
component Image having background object components constituting a background object separated from image data 
that is obtained by an image pickup element having a predetermined number of pixels, each having a time integration 
effect, and that is comprised of pixel values detennined for every pixels in accordance with an amount of light fonning 
an image integrated over time; and an Image transmission control step of controlling transmission of the image input 
in the input control step to a second communication apparatus, and by malting a computer for controlling the second 
communication apparatus perform: an Image reception control step of controlling reception of the Image transmitted 
from the first communication apparatus; a storage control step of controlling storage of the image received in the image 
reception control step; and a payment control step of controlling perfonmance of a payment processing in accordance 
with the image stored in the storage control step. 

[0946] A 14'*^ communication apparatus of the present invention is characterized by comprising: an input means for 
inputting an image comprised of at least one Image of a foreground component Image having foreground object com- 
ponents constituting a foreground object and a baclcground component image having background object components 
constituting a background object separated from image data that is obtained by an Image pickup element having a 
predetemilned number of pixels, each having a time integration effect, and that is comprised of pixel values detemriined 
for every pixels In accordance with an amount of light forming an image integrated over time; and an Image transmitting 
means for transmitting the image Input by the input means to other communication apparatus. 
[0947] A 14^ communication method of the present invention is characterized by comprising: an input step of inputting 
an image comprised of at least one image of a foreground component Image having foreground object components 
constituting a foreground object and a background component image having background object components consti- 
tuting a background object separated from image data that is obtained by an image pickup element having a prede- 
temnined number of pixels, each having a time integration effect, and that is comprised of pixel values determined for 
every pixels in accordance with an amount of light fonning an image integrated over time; and an image transmitting 
step of transmitting the image input in the input step to other communication apparatus. 

[0948] A program of a 20^ recording medium of the present invention Is characterized by comprising: an input control 
step of controlling input of an Image comprised of at least one image of a foreground component image having fore- 
ground object components constituting a foreground object and a background component image having background 
object components constituting a background object separated from Image data that is obtained by an Image pickup 
element having a predetermined number of pixels, each having a time integration effect, and that is comprised of pixel 
values determined for every pixels in accordance with an amount of light forming an image integrated over time; and 
an image transmission control step of controlling transmission of the image input in the input control step to other 
communication apparatus. 

[0949] A 20*^ program of the present invention is characterized by making a computer perform: an input control step 
of controlling input of an Image comprised of at least one image of a foreground component image having foreground 
object components constituting a foreground object and a background component image having background object 
components constituting a background object separated from image data that is obtained by an image pickup element 
having a predetennined number of pixels, each having a time Integration effect, and that is comprised of pixel values 
determined for every pixels in accordance with an amount of light fonning an Image integrated over time; and an image 
transmission control step of controlling transmission of the image input in the input control step to other communication 
apparatus. 

[0950] A 1 5* communication apparatus of the present invention is characterized by comprising: an image receiving 
means for receiving an image transmitted from other communication apparatus; a storing means for storing the image 
received by the image receiving means; and a paying means for performing a payment processing in accordance with 
the image stored In the storing means. 

[0951] A 15**^ communication method of the present invention is characterized by comprising: an image receiving 
step of receiving an image transmitted from other communtoation apparatus; a storing step of storing the image received 
in the image receiving step; and a paying step of performing a payment processing in accordance with the image stored 
in the storing step. 

[0952] A program of a 21^ recording medium of the present invention Is characterized by comprising: an image 
reception control step of controlling reception of an image transmitted from other communication apparatus; a storage 
control step of controlling storage of the image received in the image reception control step; and a payment control 
step of controlling perfomnance of a payment processing in accordance with the image stored In the storage control step. 
[0953] A 21^ program of the present invention is characterized by making a computer perfonn: an Image reception 
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control step of controlling reception of an image transnnitted from other communication apparatus; a storage control 
step of controlling storage of the image received In the image reception control step; and a payment control step of 
controlling perfomiance of a payment processing in accordance with the Image stored in the storage control step. 
[0954] A 1 6^ communication apparatus of the present invention is characterized by comprising: a retrieval request 
Infomnation Input means for Inputting retrieval request infonnation of a user; a storing means for storing an image 
comprised of at least one Image of a foreground component image having foreground object components constituting 
a foreground object and a background component image having background object components constituting a back- 
ground object separated from image data that is obtained by an image pickup element having a predetenmlned number 
of pixels, each having a time integration effect, and that is comprised of pixel values detemnlned for every pixels in 
accordance with an amount of light fomiing an image integrated over time; a retrieving means for retrieving the image 
corresponding to the retrieval request infomiation input by the retrieval request information input means among images 
stored in the storing means; an output means for outputting a retrieval result of the retrieving means; and a charging 
means for perfonming a charge processing in accordance with the retrieval result. 

[0955] The storing means may comprise a plurality of image storage units, respectively, provided with an image 
pickup element for poking up Image for updating image picked up by the Image pickup element at a predetermined 
time Interval to store them and being capable of communication by a wire or wirelessly. 

[0956] The retrieval request infomiation may Include infomiation specifying a foreground object, the storing means 
may further comprise a database for indicating relationship between an ID discerning the image pickup elements pro- 
vided In the plurality of Image storage units and an image object stored in the corresponding image storage unit and 
the retrieving means may retrieve the image corresponding to the infomiation specifying the foreground object input 
by the retrieval request Infomiation input means among images stored In the storing means with reference to the 
database. 

[0957] A separating means for separating image data of the Image Into the foreground component image having 
foreground object components constituting the foreground object and the background component image having back- 
ground object components constituting the background object may be further comprised and the storing means may 
store the foreground component image and the background component image separated by the separating means. 
[0958] A synthesized image generating means for synthesizing in a predetemnined mixture ratio the foreground com- 
ponent Image having foreground object components constituting the foreground object and the background component 
image having background object components constituting the background object separated from the image data of 
the Image and generating a synthesized image may be further comprised and the storing means may store the syn- 
thesized image generated by the synthesized image generating means. 

[0959] A separating means for separating image data of the image into the foreground component image having 
foreground object components constituting the foreground object and the background component image having back- 
ground object components constituting the background object and a synthesized Image generating means for synthe- 
sizing in a predetermined mixture ratio the foreground component Image and the background component Image sep- 
arated by the separating means and generating a synthesized image may be furiher comprised and the storing means 
may store the synthesized image generated by the synthesized image generating means. 

[0960] The output means may output existence and nonexistence of the image corresponding to the retrieval request 
infomiation or the retrieved image along with existence and nonexistence of the image con-esponding to the retrieval 
request infomiation as the retrieval result, and the charging means may perform the charge processing on the basis 
of the retrieval result output by the output means. 

[0961] The charging means may generate charge infomiation including a user ID, a communication apparatus ID 
and cost infomiation corresponding to the retrieval request infomiation in accordance with the retrieval request infor- 
mation. 

[0962] The charging means may perform the charge processing based on the retrieval result output by the output 

means with respect to a financial account of the user on the basis of the charge infomiation. 

[0963] The charging means may perform the charge processing by subtracting the number of points corresponding 

to the cost infomiation from the number of points of each user used for the charge processing. 

[0964] The output means may output the retrieval result to a communication apparatus of the user having finished 

the charge processing after the charge processing has been finished by the charging means. 

[0965] A-16*h communication method of the present Invention is characterized by comprising: a retrieval request 

infomiation input step of inputting retrieval request Infomiation of a user; a storing step of storing an image comprised 

of at ieast one image of a foreground component image having foreground object components constituting a foreground 

object and a background component image having background object components constituting a background object 

separated from image data that is obtained by an image pickup element having a predetennined number of pixels, 

each having a time integration effect, and that is comprised of pixel values detennined for every pixels in accordance 

with an amount of light forming an image integrated over time; a retrieving step of retrieving image corresponding to 

the retrieval request infomiation input in the retrieval request Infomiation input step among Images stored in the storing 
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step; an output step of outputting a retrieval result of the retrieving step; and a charging step of performing a charge 
processing in accordance with the retrieval result. 

[0966] A program of a 22^ recording medium of the present Invention Is characterized by comprising: a retrieval 
request Infomiatlon Input control step of controlling Input of a retrieval request Infomiatlon of a user; a storage control 
step of controlling storage of an Image comprised of at least one Image of a foreground component Image having 
foreground object components constituting a foreground object and a baclcground component image having back- 
ground object components constituting a background object separated from image data that is obtained by an image 
pickup element having a predetemnlned number of pixels, each having a time integration effect, and that Is comprised 
of pixel values detenmined for every pixels in accordance with an amount of light forming an image integrated over 
time; a retrieval control step of controlling retrieval of the Image corresponding to the retrieval request Infomnation input 
In the retrieval request Information input control step among images stored in the storage control step; an output control 
step of controlling output of a retrieval result of the retrieval control step; and a charge control step of controlling 
performance of a charge processing in accordance with the retrieval result. 

[0967] A 22^^ program of the present Invention Is characterized by making a computer perfomi: a retrieval request 
Information input control step of controlling input of a retrieval request information of a user; a storage control step of 
controlling storage of an Image comprised of at least one image of a foreground component Image having foreground 
object components constituting a foreground object and a background component Image having background object 
components constituting a background object separated from image data that is obtained by an image pickup element 
having a predetennined number of pixels, each having a time Integration effect, and that Is comprised of pixel values 
detennined for every pixels In accordance with an amount of light forming an image integrated over time; a retrieval 
control step of controlling retrieval of Image conresponding to the retrieval request infomnation Input in the retrieval 
request Information input control step among images stored In the storage control step; an output control step of con* 
trolling output of a retrieval result of the retrieval control step; and a charge control step of controlling performance of 
a charge processing In accordance with the retrieval result. 

[0968] A 7*^ communication system of the present Invention Is characterized in that a first communication apparatus 
comprises: a retrieval request information input means for Inputting a retrieval request Infomnation of a user; a retrieval 
request infomnation transmitting means for transmitting the retrieval request Infomnation to a second communication 
apparatus; and a retrieval result receiving means for receiving a retrieval result transmitted from the second commu- 
nication apparatus, and the second communication apparatus comprises: a retrieval request Infonmation receiving 
means for receiving the retrieval request information transmitted from the first communication apparatus; a storing 
means for storing an image comprised of at least one image of a foreground component image having foreground 
object components constituting a foreground object and a background component Image having background object 
components constituting a background object separated from image data that is obtained by an image pickup element 
having a predetermined number of pixels, each having a time integration effect, and that is comprised of pixel values 
detennined for every pixels in accordance with an amount of tight fomning an image integrated over time; a retrieving 
means for retrieving the image corresponding to the retrieval request Infomnation received by the retrieval request 
Infomnation receiving means among Images stored In the storing means; an retrieval result transmitting means for 
transmitting the retrieval result of the retrieving means to the first communication apparatus; and a charging means 
for performing a charge processing in accordance with the retrieval result. 

[0969] The storing means may comprise a plurality of image storage units, respectively, provided with an Image 
pickup element for prcking up image for updating image picked up by the image pickup element at a predetermined 
time Interval to store them and being capable of communteation by a wire or wirelessly. 

[0970] The retrieval request infomnation may include infomnation specifying a foreground object, the storing means 
may further comprise a database for indicating relationship between an ID discerning the Image pickup elements pro- 
vided in the plurality of image storage units and an Image object stored in the corresponding Image storage unit and 
the retrieving means may retrieve the image corresponding to the infomnation specifying the foreground object Input 
by the retrieval request infomnation input means among images stored in the storing means with reference to the 
database. 

[0971 ] The second communication apparatus may further comprise a separating means for separating Image data 
of the image into the foreground component Image having foreground object components constituting the foreground 
object and the background component Image having background object components constituting the background object 
and the storing means may store the foreground component Image and the background component image separated 

by the separating means. 

[0972] The second communication apparatus may further comprise a synthesized image generating means for syn- 
thesizing in a predetermined mixture ratio the foreground component image having foreground object components 
constituting the foreground object and the background component image having background object components con- 
stituting the background object separated from image data of the Image and generating a synthesized Image and the 
storing means may store the synthesized Image generated by the synthesized Image generating means. 
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[0973] The second communication apparatus may further comprise a separating means for separating image data 
of the Image into the foreground component image having foreground object components constituting the foreground 
object and the background component image having background object components constituting the background object 
and a synthesized image generating means forsynthesizing in a predetermined mixture ratio the foreground component 

5 image and the background component image separated by the separating means and generating a synthesized image 
and the storing means may store the synthesized image generated by the synthesized image generating means. 
[0974] The output means may output existence and nonexistence of the image corresponding to the retrieval request 
information or the retrieved image aiong with existence and nonexistence of the image con-esponding to tiie retrieval 
request information as the retrieval result and the charging means may perform the charge processing on the basis of 

10 the retrieval result output by the output means. 

[0975] The charging means may generate charge infomiation including a user ID, a communication apparatus ID 
and cost infomiation corresponding to the retrieval request Infomiation in accordance with the retrieval request infor- 
mation. 

[0976] The charging means may perfomn the charge processing based on the retrieval result output by the output 

IS means with respect to a financial account of tiie user on the basis of the charge Infomiation. 

[0977] The charging means may perform the charge processing by subtracting the number of points corresponding 
to the cost information from the number of points of each user used for the charge processing. 
[0978] The output means may output the retrieval result to a communication apparatus of the user having finished 
the charge processing after the charge processing has been finished by the charging means. 

20 [0979] A communication method of the 7^ communication system of the present invention is characterized in that a 
communication method of the first communication apparatus comprises: a retrieval request Infonmation Input step of 
inputting retrieval request Infomiation of a user; a retrieval request infomiation transmitting step of transmitting the 
retrieval request Infomiation to a second communication apparatus; and a retrieval result receiving step of receiving 
a retrieval result transmitted from the second communication apparatus, and a communication method of the second 

25 communication apparatus comprises: a retrieval request infomiation receiving step of receiving the retrieval request 
infomiation transmitted from the first communication apparatus; a storing step of storing an image comprised of at least 
one Image of a foreground component image having foreground object components constituting a foreground object 
and a background component image having background object components constituting a background object sepa- 
rated from image data that is obtained by an image pickup element having a predetermined number of pixels, each 

30 having a time integration effect, and that is comprised of pixel values determined for every pixels In accordance with 
an amount of light forming an image integrated over time; a retrieving step of retrieving the image corresponding to 
the retrieval request infomiation received in the retrieval request information receiving step among images stored in 
the storing step; an retrieval result transmitting step of transmitting the retrieval result of the retrieving step to the first 
communication apparatus; and a charging step of performing a charge processing in accordance with the retrieval 

3S result. 

[0980] A program of a 23"^ recording medium of the present invention is characterized in that a program for controlling 
the first communication apparatus comprises: a retrieval request infomiation Input control step of controlling Input of 
retrieval request information of a user; a retrieval request infonmation transmission control step of controlling transmis- 
sion of the retrieval request Infomiation to a second communication apparatus; and a retrieval result reception control 

40 step of controlling reception of a retrieval result transmitted from the second communication apparatus, and a program 
for controlling the second communication apparatus comprises: a retrieval request infomiation reception control step 
of controlling reception of the retrieval request infomiation transmitted from the first communication apparatus; a storage 
control step of controlling storage of an Image comprised of at least one Image of a foreground component Image 
having foreground object components constituting a foreground object and a background component Image having 

<5 background object components constituting a background object separated from image data that is obtained by an 
Image pickup element having a predetemiined number of pixels, each having a time integration effect, and that is 
comprised of pixel values determined for every pixels in accordance with an amount of light forming an image integrated 
overtime; a retrieval control step of controlling retrieval of the Image corresponding to the retrieval request information 
received in the retrieval request information reception control step among images stored in the storage control step; 

so an retrieval result transmission control step of controlling transm Ission of the retrieval result of the retrieval control step 
to the first communication apparatus; and a charge control step of controlling performance of a charge processing in 
accordance with the retrieval result. 

[0981] A 23^^ program of the present invention is characterized by making a computer for controlling the first com- 
munication apparatus perfomi: a retrieval request information input control step of controlling input of retrieval request 
S5 Infomiation of a user; a retrieval request infomiation transmission control step of controlling transmission of the retrieval 
request infonmation to a second communication apparatus; and a retrieval result reception control step of controlling 
reception of a retrieval result transmitted from the second communication apparatus, and by making a computer for 
controlling tiie second communication apparatus perfomi: a retrieval request infomiation reception control step of con- 
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trolling reception of the retrieval request Infomnation transmitted from the first communication apparatus; a storage 
control step of controlling storage of an image comprised of at least one image of a foreground component image 
having foreground object components constituting a foreground object and a bacl<ground component image having 
background object components constituting a background object separated from image data that is obtained by an 

5 Image pickup element having a predetermined number of pixels, each having a time integration effect, and that is 
comprised of pixel values determined for every pixels in accordance with an amount of light forming an image integrated 
over time; a retrieval control step of controlling retrieval of the image corresponding to the retrieval request Infomiatlon 
received In the retrieval request infomiatlon reception control step among Images stored In the storage control step; 
an retrieval result transmission control step of controlling transmission of the retrieval result of the retrieval control step 

10 to the first communication apparatus; and a charge control step of controlling perfomnance of a charge processing in 
accordance with the retrieval result. 

[0982] A 1 7*^ communication apparatus of the present Invention is characterized by comprising: a retrieval request 
information input means for inputting retrieval request information of a user; a retrieval request infonmation transmitting 
means for transmitting the retrieval request infomr)atlon to other communication apparatus; and a retrieval result re- 
's celving means for receiving a retrieval result transmitted from the other communication apparatus. 

[0983] A 17* communication method of the present Invention is characterized by comprising: a retrieval request 
infomiatlon input step of inputting retrieval request information of a user; a retrieval request infomnation transmitting 
step of transmitting the retrieval request information to other communication apparatus; and a retrieval result receiving 
step of receiving a retrieval result transmitted from the other communication apparatus. 
20 [0984] A program of a 24*^ recording medium of the present invention is characterized by comprising: a retrieval 
request infomnation Input control step of controlling input of retrieval request information of a user; a retrieval request 
Information transmission control step of controlling transmission of the retrieval request Infomnation to other commu- 
nication apparatus; and a retrieval result reception control step of controlling reception of a retrieval result transmitted 
from the other communication apparatus. 
25 [0985] A 24**^ program of the present invention is characterized by making a computer perform: a retrieval request 
infomnation input control step of controlling input of retrieval request infomnation of a user; a retrieval request infomnation 
transmission control step of controlling transmission of the retrieval request information to other communication appa- 
ratus; and a retrieval result reception control step of controlling reception of a retrieval result transmitted from the other 
communication apparatus. 

30 [0986] An 1 8^ communication apparatus of the present Invention is characterized by comprising: a retrieval request 
infomiatlon receiving means for receiving retrieval request infonmation transmitted from other communication appara- 
tus; a storing means for storing an image comprised of at least one image of a foreground component image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object separated from image data that is obtained by an image 

35 pickup element having a predetemiined number of pixels, each having a time integration effect, and that is comprised 
of pixel values detemnined for every pixels In accordance with an amount of light forming an Image integrated over 
time; a retrieving means for retrieving the Image con^espondlng to the retrieval request Information received by the 
retrieval request information receiving means among images stored in the storing means; an retrieval result transmitting 
means for transmitting a retrieval result of the retrieving means to the other communication apparatus; and a charging 

40 means for performing a charge processing in accordance with the retrieval result. 

[0987] An 1 8*^ communication apparatus of the present invention is characterized by comprising: a retrieval request 
infomnation receiving step of receiving retrieval request infonmation transmitted from other communication apparatus; 
a storing step of storing an image comprised of at least one Image of a foreground component Image having foreground 
object components constituting a foreground object and a background component innage having background object 

^ components constituting a background object separated from image data that is obtained by an image pickup element 
having a predetenmined number of pixels, each having a time integration effect, and that is comprised of pixel values 
determined for every pixels in accordance with an amount of light fomning an image integrated over time; a retrieving 
step of retrieving the image corresponding to the retrieval request information received in the retrieval request infor- 
mation receiving step among images stored in the storing step; an retrieval result transmitting step of transmitting a 

so retrieval result of the retrieving step to the other communication apparatus; and a charging step of performing a charge 
processing in accordance with the retrieval result. 

[0988] A program of a 25^ recording medium of the present Invention Is characterized by comprising: a retrieval 
request Infonmation reception control step of controlling reception of retrieval request Infomnation transmitted from other 
communication apparatus; a storage control step of controlling storage of an image comprised of at least one image 
55 of a foreground component image having foreground object components constituting a foreground object and a back- 
ground component image having background object components constituting a background object separated from 
Image data that is obtained by an image pickup element having a predetermined number of pixels, each having a time 
integration effect, and that is comprised of pixel values detemnined for every pixels In accordance with an amount of 
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light forming an infiage Integrated over time; a retrieval control step of controlling retrieval of the Image corresponding 
to the retrieval request Information received In the retrieval request infonnation reception control step among images 
stored in the storage control step; an retrieval result transmission control step of controlling transmission of a retrieval 
result of the retrieval control step to the other communication apparatus; and a charge control step of control perform- 
ance of a charge processing in accordance with the retrieval result. 

[0989] A 25**^ program of the present Invention Is characterized by making a computer perform: a retrieval request 
infonnation reception control step of controlling reception of retrieval request infonmation transmitted from other com- 
munication apparatus; a storage control step of controlling storage of an Image comprised of at least one image of a 
foreground component image having foreground object components constituting a foreground object and a background 
component image having background object components constituting a background object separated from image data 
that is obtained by an image pickup element having a predetemnined number of pixels, each having a time integration 
effect, and that is comprised of pixel values determined for every pixels in accordance with an amount of light fonning 
an image integrated over time; a retrieval control step of controlling retrieval of the image coresponding to the retrieval 
request Infonnation received in the retrieval request infonnation reception control step among Images stored In the 
storage control step; an retrieval result transmission control step of controlling transmission of a retrieval result of the 
retrieval control step to the other communication apparatus; and a charge control step of control perfonnance of a 
charge processing in accordance with the retrieval result. 

[0990] A 1 9^ communication apparatus of the present invention is characterized by comprising: a foreground com- 
ponent image discerning information input means for inputting a foreground component image discerning infonnation 
indicative of a foreground component image having foreground object components constituting a foreground object of 
Image data that Is obtained by an Image pickup element having a predetennined number of pixels, each having a time 
integration effect, and that is comprised of pixel values detenmined for every pixels in accordance with an amount of 
light forming an image integrated overtime; a background component image discerning infomriation input means for 
inputting a background component image discerning Infonnation indicative of a background component image having 
background object components constituting a background object of the image data; an image positional infonnation 
generating means for generating a foreground component image positional infonmation and a background component 
image positional infonnation corresponding to the foreground component image discerning information and the back- 
ground component image discerning information; and an output means for outputting the foreground component Image 
positional infonnation and the background component image positional infpnnatlon generated by the Image positional 
infonnation generating means. 

[0991] A mixture ratio generating means for generating a mixture ratio of an area in which the foreground component 
image and the background component image are mixed from the image data that is obtained by the image pickup 
element having the predetemnined number of pixels, each having a time integration effect, and that is comprised of 
pixel values detennined for every pixels in accordance with an amount of light fonning the image integrated over time, 
a separating means for separating the image data into the foreground component Image and the background compo- 
nent image according to the mixture ratio, a discerning information generating means for generating the foreground 
component Image discerning infonnation based on the foreground component image and the background component 
image discerning information based on the background component Image, respectively, and a discerning information 
supplying means for supplying the foreground component image discerning infonnation generated by the discerning 
infonnation generating means to the foreground component Image discerning infonnation input means and the back- 
ground component image discerning infonnation generated by the discerning infonnation generating means to the 
background component Image discerning infonnation input means, respectively, may be further comprised. 
[0992] A storing means for storing at a predetennined position the foreground component Image and the background 
component Image separated from the Image data by the separating means and a positional Information storing riieans 
for storing each positional infonnation of the foreground component image and the background component image of 
the Image data stored by the storing means may be further comprised and the image positional infonnation generating 
means may generate the foreground component Image positional Infonnation and the background component image 
positional infonnation con-esponding to the foreground component image disceming infonnation and the background 
component Image discerning information on the basis of the positional Information stored by the positional Infonnation 
storing means and Indicative of positions at which the foreground component Image and the background component 
image are stored. 

[0993] The storing means may store the foreground component image and the background component image sep- 
arated from the image data by the separating means In other communication apparatus connected through a network, 
the positional information storing means may store each positional information on the network of the foreground com- 
ponent image and the background component image of the image data stored in the other communication apparatus 
connected via the networi< by the storing means, and the Image positional infonnation generating means may generate 
the foreground component image positional infonnation and the background component image positional infonnation 
corresponding to the foreground component Image disceming Information and the background component Image dls- 
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cerning information on the basts of the positional informatton on the network of the foreground component image and 
the baclcground component image of the Image data stored by the positional infomiatlon storing means. 
[0994] The storing means may store at a predetermined position the foreground component innage and the back- 
ground component image separated from the image data by the separating means along with IDs corresponding to 
the foreground component image and the background component image, respectively, 

[0995] A comparing means for comparing the respective IDs of the foreground conaponent image and the background 
component image separated from the Image data by the separating means with IDs of the foreground component 
Image or the background component image previously stored by the storing means may be further comprised, and the 
storing means may store at a predetermined position the foreground component Image and the background component 

image separated from the image data by the separating means along with IDs corresponding to the foreground com- 
ponent image and the background component image, respectively, on the basis of the comparison result of the com- 
paring means. 

[0996] When the comparison results of the comparing means are matched, the image positional infomriation gener- 
ating means may generate the foreground component image positional infomriation and the background component 
image positional infomriation corresponding to the foreground component image discerning infomiatlon and the back- 
ground component Image discerning infomriation on the basis of the positional Infomiatlon of the foreground component 
image or the background component Image previously stored by the positional information storing means. 
[0997] The foreground component image discerning infomiatlon input means may input the foreground component 
image having the foreground object components constituting the foreground object of the image data as the foreground 
component image discerning infomriation and the background component image discerning information input means 
may input the background component image having the background object components constituting the background 
object of the Image data as the background component image discerning information. 

[0998] A charging means for pertomning a charge processing corresponding to output of the foreground component 
image positional infomnation and the background component image positional information may be further comprised. 
[0999] The charging means may generate charge Infomnation including a user ID, an ID of itself and cost information 
corresponding to output of the foreground component Image positional Infomnation and the background component 
image positional information. 

[1000] The charging means may perfomn the charge processing with respect to a financial account of the user on 
the basis of the charge Infomnation. 

[1001] The charging means may perform the charge processing by subtracting the number of points corresponding 
to the cost infomnation from the number of points of each user used for the charge processing. 
[1002] The output means may output the foreground component image positional information and the background 
component image positional Infomiation after the charge processing has been finished by the charging means, In a 
way that only the user can obtain them. 

[1003] A 1 9^ communication method of the present invention is characterized by comprising: a foreground compo- 
nent image discerning information input step of inputting a foreground component Image discerning infomnation indic- 
ative of a foreground component Image having foreground object components constituting a foreground object of Image 
data that is obtained by an image pickup element having a predetermined number of pixels, each having a time inte- 
gration effect, and that is comprised of pixel values detemnlned for every pixels in accordance with an amount of light 
forming an Image integrated overtime; a background component image discerning infomnation Input step of inputting 
a background component image discerning Infomnation Indicative of a background component image having back- 
ground object components constituting a background object of the image data; an Image positional infomnation gen- 
erating step of generating a foreground component Image positional infomiation and a background component Image 
positional Infonnnation conresponding to the foreground component image discerning infomnation and the background 
component image discerning information; and an output step of outputting the foreground component image positional 
Infomiatlon and the background component image positional Information generated in the image positional infomnation 
generating step. 

[1004] A program of a 26*^ recording medium of the present invention is characterized by comprising: a foreground 
component image discerning infomnation input control step of controlling input of a foreground component image dis- 
cerning Information Indicative of a foreground component Image having foreground object components constituting a 
foreground object of Image data that Is obtained by an image pickup element having a predetemrilned number of pixels, 
each having a time Integration effect, and that is comprised of pixel values detemiined for every pixels in accordance 
with an amount of light forming an Image integrated overtime; a background component image discerning infomnation 
input control step of controlling input of a background component image discerning information indicative of a back- 
ground component image having background object components constituting a background object of the image data; 
an Image positional information generation control step of controlling generation of a foreground component image 
positional information and a background component image positional infomnation corresponding to the foreground 
component image discerning infonnatlon and the background component Image discerning Infomiatlon; and an output 



96 



EP1 400 927A1 



control step of controlling output of the foreground component image positional Information and the background com- 
ponent image positional information generated in the image positional infomnation generation control step. 
[1005] A 26*^ program of the present invention Is characterized by making a computer perfomn: a foreground com- 
ponent Image discerning information input control step of controlling Input of a foreground component image disceming 
infomnation Indicative of a foreground component image having foreground object components constituting a fore- 
ground object of image data that is obtained by an image pickup element having a predetemnined number of pixels, 
each having a time integration effect, and that Is comprised of pixel values determined for every pixels in accordance 
with an amount of light fomnlng an image Integrated overtime; a background component image disceming Infonmatlon 
input control step of controlling input of a background component image disceming infomnation indicative of a back- 
ground component image having background object components constituting a background object of the image data; 
an Image positional Infomnation generation control step of controlling generation of a foreground component Image 
positional infomnation and a background component Image positional infomnation corresponding to the foreground 
component image discerning infomnation and the background component image discerning infomnation; and an output 
control step of controlling output of the foreground component Image positional Infomnation and the background com- 
ponent image positional Infomnation generated in the image positional Infomnation generation control step. 
[1006] A 8^^ communication system of the present Invention Is characterized in that a first communication apparatus 
comprises: a foreground component image disceming infonnnation Input means for Inputting a foreground component 
image discerning Infomnation Indicative of a foreground component Image having foreground object components con- 
stituting a foreground object of Image data that Is obtained by an image pickup element having a predetermined number 
of pixels, each having a time integration effect, and that is comprised of pixel values detenmined for every pixels in 
accordance with an amount of light fomning an Image integrated overtime; a background component Image discerning 
information input means for inputting a background component image discerning information indicative of a background 
component Image having background object components constituting a background object of the image data; a first 
transmitting means for transmitting the foreground component Image disceming Information and the background com- 
ponent image discerning infomnation to a second communication apparatus; and a positional information receiving 
means for receiving a foreground component Image positional Infomnation and a background component image posi- 
tional information transmitted from the second communication apparatus, and the second communication apparatus 
comprises: a foreground component image discerning information receiving means for receiving the foreground com- 
ponent image discerning infomnation transmitted from the first communtoatlon apparatus; a background component 
image discerning infonmatlon receiving means for receiving the background component image discerning infomnation 
transmitted from the first communication apparatus; an image positional information generating means for generating 
a foreground component image positional information and a background component image positional information cor- 
responding to the foreground component Image discerning Information and the background component image discern- 
ing Infomnation; and a second transmitting means for transmitting the foreground component Image positional infor- 
mation and the background component Image positional Infomnation generated by the image positional Infomiation 
generating means to the first communication apparatus. 

[1 007] The second communication apparatus may further comprise: a mixture ratio generating means for generating 
a mixture ratio of an area in which the foreground component image and the background component image are mixed 
from the Image data that Is obtained by the Image pickup element having the predetermined number of pixels, each 
having a time Integration effect, and that is comprised of pixel values determined for every pixels in accordance with 
an amount of light forming the image integrated over time; a separating means for separating the image data into the 
foreground component image and the background component image according to the mixture ratio; a disceming in- 
fomiation generating means for generating the foreground component image discerning information on the basis of 
the foreground component image and the background component image discerning Infomnation on the basis of the 
background component Image, respectively; and a discerning information supplying means for supplying the fore- 
ground component image discerning infomnation generated by the discerning infonmatlon generating means to the 
foreground component Image discerning information input means and the background component image discerning 
infonmatlon generated by the discerning Infomnation generating means to the background component image discerning 
Infonmatlon input means, respectively. 

[1008] A storing means for storing at a predetemnined position the foreground component image and the background 
component Image separated from the Image data by the separating means and a positional infonmatlon storing means 
for storing each positional infonmatlon of the foreground component Image and the background component image of 
the image data stored by the storing means may be further comprised, and the image positional infomnation generating 
means may generate the foreground component Image positional infomnation and the background component Image 
positional infomnation corresponding to the foreground component image discerning information and the background 
component image discerning infomnation on the basts of the positional information stored by the positional infomnation 
storing means and indicative of positions at which the foreground component image and the background component 
image are stored. 
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[1009] The storing means may store the foreground component image and the background component image sep- 
arated from the image data by the separating means in other communication apparatus connected through a networlc. 
the positional information storing means may store each positional infomiation on the networic of the foreground com- 
ponent Image and the background component image of the Image data stored in the other communication apparatus 
connected via the network by the storing means, and the image positional infomiatlon generating means may generate 
the foreground component image positional infomiatlon and the background component image positional infonmation 
corresponding to the foreground component image discerning Infomiation and the background component image dis- 
cerning infomnation on the basis of each positional information on the network of the foreground component image and 
the background component image of the image data stored by the positional information storing means. 
[1010] The storing means may store at a predetemnlned position the foreground component image and the back- 
ground component Image separated from the image data by the separating means along with IDs corresponding to 
the foreground component Image and the background component image, respectively. 

[101 1] The second communication apparatus may further comprise a comparing means for comparing the respective 
IDs of the foreground component image and the background component image separated from the image data by the 
separating means with IDs of the foreground component Image or the background component image previously stored 
by the storing means, and the storing means may store at a predetermined position the foreground component image 
and the background component image separated from the Image data by the separating means along with IDs corre- 
sponding to the foreground component image and the background component Image, respectively, on the basis of the 
comparison result of the comparing means. 

[1012] When the comparison results of the comparing means are matched, the image positional information gener- 
ating means may generate the foreground component image positional Infonnation and the background component 
image positional information corresponding to the foreground component image disceming information and the back- 
ground component image discerning information on the basis of the positional Infomiatlon of the foreground component 
image or the background component image previously stored by the positional infomiation storing means. 
[1013] The foreground component image discerning infonnation input means may input the foreground component 
image having the foreground object components constituting the foreground object of the image data as the foreground 
component image discerning information and the background component image discerning infonnation input means 
may input the background component image having the background object components constituting the background 
object of the image data as the background component image discerning Information. 

[1014] The second communication apparatus may further comprise a charging means for performing a charge 
processing coresponding to output of the foreground component image positional infonnation and the background 

component image positional infonnation. 

[1015] The charging means may generate charge Infonnation Including a user ID, an ID of the second communication 
apparatus and cost infonnation corresponding to output of the foreground component image positional infomiation and 
the background component image positional Infonnation. 

[1016] The charging means may perform the charge processing with respect to a financial account of the user on 
the basis of the charge Information. 

[1017] The charging means may perfomn the charge processing by subtracting the number of points corresponding 
to the cost infomnation from the number of points of each user used for the charge processing. 
[1018] The output means may output the foreground component image positional information and the background 
component image positional information to the user having finished the charge processing after the charge processing 
has been finished by the charging means. 

[101 9] A communication method of the 8^ communication system of the present invention is characterized in that a 
communication method of the first communication apparatus comprises: a foreground component image discerning 
information input step of inputting a foreground component image disceming information indicative of a foreground 
component image having foreground object components constituting a foreground object of image data that is obtained 
by an Image pickup element having a predetennined number of pixels, each having a time integration effect, and that 
is comprised of pixel values determined for every pixels In accordance with an amount of light forming an Image inte- 
grated overtime; a background component Image discerning infonnation input step of inputting a background compo- 
nent Image discerning infonnation indicative of a background component image having background object components 
constituting a background object of the image data; a first transmitting step of transmitting the foreground component 
Image discerning infonnation and the background component image disceming Information to a second communication 
apparatus: and a positional infomiatlon receiving step of receiving a foreground component image positional infonna- 
tion and a background component Image positional information transmitted from the second communication apparatus, 
and a communication method of the second communication apparatus comprises: a foreground component image 
discerning infonnation receiving step of receiving the foreground component Image discerning information transmitted 
from the first communication apparatus; a background component Image disceming infonnation receiving step of re- 
ceiving the background component Image disceming infomnation transmitted from the first communteation apparatus; 
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an image positional infomiation generating step of generating the foreground component image positional information 
and the bactcground component image positionai information conresponding to the foreground component image dis- 
cerning infomiation and the background component image discerning infomnation; and a second transmitting step of 
transmitting the foreground component Image positional Information and the bacl^ground component Image positional 
infonnation generated in the Image positional information generating step to the first communication system. 
[1 020] A program of a 27^ recording medium of the present invention is characterized in that a program for controlling 
the first communication apparatus comprises: a foreground component image discemlng infomnation input control step 
of controlling Input of a foreground component image discerning infomnation indicative of a foreground component 
image having foreground object components constituting a foreground object of image data that is obtained by an 
Image pickup element having a predetemilned number of pixels, each having a time Integration effect, and that Is 
comprised of pixel values detemnined for every pixels In accordance with an amount of light fonning an image Integrated 
overtime; a background component image discerning information input control step of controlling input of a background 
component image discerning infomnation indicative of a background component image having background object com- 
ponents constituting a background object of the image data; a first transmission control step of controlling transmission 
of the foreground component image discerning infomnation and the background component image discerning infomna- 
tion to a second communication apparatus; and a positional infomiation reception control step of controlling reception 
of a foreground component image positional information and a background component image positional Information 
transmitted from the second communication apparatus, and a program for controlling the second communication ap- 
paratus comprises: a foreground component image discerning Information reception control step of controlling recep- 
tion of the foreground component image discerning infomiation transmitted from the first communication apparatus; a 
background component image discemlng information reception control step of controlling reception of the background 
component Image discemlng Infomiation transmitted from the first communication apparatus; an image positional In- 
formation generation control step of controlling generation of the foreground component image positional Infomnation 
and the background component Image positional Information corresponding to the foreground component image dis- 
cerning Infomnation and the background component image discerning infonnation; and a second transmission control 
step of controlling transmission of the foreground component Image positional Infomiation and the background com- 
ponent image positionai infomiation generated in the image positional infomiation generation control step to the first 
communication system. 

(1021 ] A 27^^ program of the present invention is characterized by making a computer for controlling a first commu- 
nication apparatus perfonn: a foreground component Image discerning infomiation Input control step of controlling 
input of a foreground component Image discerning Information indicative of a foreground component Image having 
foreground object components constituting a foreground object of Image data that is obtained by an Image pickup 
element having a predetemnlned number of pixels, each having a time integration effect, and that is comprised of pixel 
values detemnined for every pixels in accordance with an amount of light fomning an image integrated over time; a 
background component image discemlng Infonmation input control step of controlling input of a background component 
image discerning infomnation indicative of a background component image having background object components 
constituting a background object of the Image data; a first transmission control step of controlling transmission of the 
foreground component Image discerning Information and the background component image discerning infomnation to 
a second communication apparatus; and a positional Infomnation reception control step of controlling reception of a 
foreground component image positional information and a background component image positional Information trans- 
mitted from the second communication apparatus, and by making a computer for controlling the second communication 
apparatus perfomn: a foreground component image discerning Infomnation reception control step of controlling recep- 
tion of the foreground component image discerning information transmitted from the first communteation apparatus; a 
background component Image discemlng Infomnation reception control step of controlling reception of the background 
component Image disceming infonnation transmitted from the first communication apparatus; an image positional in- 
fomnation generation control step of controlling generation of the foreground component Image positional Infonnation 
and the background component Image positional Information corresponding to the foreground component image dis- 
cerning infonmation and the background component image discerning information; and a second transmission control 
step of controlling transmission of the foreground component image positional infomnation and the background com- 
ponent Image positional information generated in the Image positional infomnation generation control step to the first 
communication system. 

[1022] A 20* communication apparatus of the present Invention Is characterized by comprising: a foreground com- 
ponent Image discerning Information input means for inputting a foreground component Image discerning infomiation 
indicative of a foreground component image having foreground object components constituting a foreground object of 
image data that is obtained by an image pickup element having a predetermined number of pixels, each having a time 
integration effect, and that is comprised of pixel values determined for every pixels In accordance with an amount of 
light fomning an image integrated overtime; a background component image discerning infonnation input means for 
Inputting a background component image discerning information indicative of a background component image having 
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background object components constituting a background object of the image data; a transmitting means for transmit- 
ting the foreground component image disceming information and the background component image discerning infor- 
mation to other communication apparatus through a network; and a positional Infomiation receiving means for receiving 
a foreground component Image positional Infonnatlon and a background component Image positional Information trans- 
mitted from the other communication apparatus through a network. 

[1 023] A 20^ communication method of the present invention is characterized by comprising: a foreground compo- 
nent image disceming information input step of inputting a foreground component image discerning infonmation indic- 
ative of a foreground component image having foreground object components constituting a foreground object of image 
data that is obtained by an image pickup element having a predetermined number of pixels, each having a time inte- 
gration effect, and that is comprised of pixel values detemnlned for every pixels in accordance with an amount of light 
forming an image Integrated over time; a background component Image discerning Information Input step of Inputting 
a background component Image discerning Infomiation indicative of a background component image having back- 
ground object components constituting a background object of the image data; a transmitting step of transmitting the 
foreground component Image disceming Infomiation and the background component Image disceming information to 
other communication apparatus through a network; and a positional infomiation receiving step of receiving a foreground 
component image positional infonmation and a background component image positional Infomiation transmitted from 
the other communication apparatus via the network. 

[1024] A program of a 28*^ recording medium of the present Invention Is characterized by comprising: a foreground 
component Image discerning Infonnatlon input control step of controlling input of a foreground component image dis- 
cerning infonmation indicative of a foreground component image having foreground object components constituting a 
foreground object of Image data that Is obtained by an Image pickup element having a predetermined number of pixels, 
each having a time integration effect, and that is comprised of pixel values detenmined for every pixels in accordance 
with an amount of light fomiing an image Integrated overtime; a background component Image discerning information 
input control step of controlling input of a background component Image disceming infonnatlon indicative of a back- 
ground component image having background object components constituting a background object of the Image data; 
a transmission control step of controlling transmission of the foreground component image disceming infomiation and 
the background component image discerning information to other communication apparatus through a network; and 
a positional infomiation reception control step of controlling reception of a foreground component Image positional 
infonnation and a background component image positional Information transmitted from the other communication ap- 
paratus via the network. 

[1025] A 28**^ program of the present invention is characterized by making a computer perform: a foreground com- 
ponent image discerning Infonnation input control step of controlling Input of a foreground component image discerning 
information indicative of a foreground component Image having foreground object components constituting a fore- 
ground object of image data that is obtained by an Image pickup element having a predetennined number of pixels, 
each having a time integration effect, and that Is comprised of pixel values detemiined for every pixels in accordance 
with an amount of light fonnlng an image integrated overtime; a background component image disceming information 
input control step of controlling input of a background component image disceming infonnatlon Indicative of a back- 
ground component image having background object components constituting a background object of the image data; 
a transmission control step of controlling transmission of the foreground component image disceming Information and 
the background component image discerning Infonnatlon to other communication apparatus through a network; and 
a positional information reception control step of controlling reception of a foreground component image positional 
Infonnation and a background component image positional Infonnatlon transmitted from the other communk:ation ap- 
paratus via the network. 

[1026] A 21 St communication apparatus of the present invention is characterized by comprising: a foreground com- 
ponent Image discerning Infomiation receiving means for receiving the foreground component Image discerning Infor- 
mation of Image data transmitted from other communication apparatus through a network, the Image data being ob- 
tained by an image pickup element having a predetennined number of pixels, each having a time integration effect, 
and that is comprised of pixel values detemiined for every pixels In accordance with an amount of light fonnlng an 
image integrated overtime; a background component image discerning information receiving means for receiving the 
background component image disceming infonnation transmitted from the other communication apparatus; an image 
positional Infonnation generating means for generating a foreground component image positional Infonnation and a 
background component image positional infonnation corresponding to the foreground component image discerning 
Infonnatlon and the background component Image disceming Infonnatlon; and a transmitting means for transmitting 
the foreground component Image positional Infomiation and the background component image positional Information 
generated by the image positional infonnatlon generating means to the other communication apparatus via the network. 
[1027] A 21 communication method of the present invention is characterized by comprising: a foreground compo- 
nent Image discerning infomiation receiving step of receiving the foreground component image discerning information 
of image data transmitted from other communication apparatus through a network, the Image data being obtained by 
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an image pickup eiement having a predetermined number of pixeis, each having a time integration effect, and that is 
comprised of pixei values detemiined for every pixeis In accordance with an amount of iight forming an Image integrated 
over time; a background component image discerning Infonmation receiving step of receiving the background compo- 
nent image discerning infomiation transmitted from the other communication apparatus; an Image posltionai infomriation 

5 generating step of generating a foreground component image positional information and a background component 
image positional infomiation corresponding to the foreground component image discerning infomiation and the back- 
ground component image discerning infomiation; and a transmitting step of transmitting the foreground component 
image posltionai infonmation and the background component image positional information generated in the Image 
positional infomiation generating step to the other communication apparatus via the network. 

10 [1028] A program of a 29*^ recording medium of the present invention is characterized by comprising: a foreground 
component image discerning information reception control step of controlling reception of the foreground component 
Image discerning infomiation of Image data transmitted from other communication apparatus through a network, the 
image data being obtained by an image pickup eiement having a predetemnlned number of pixels, each having a time 
integration effect, and that is comprised of pixel values determined for every pixels in accordance with an amount of 

15 light fomning an image integrated overtime; a background component image discerning infomiation reception control 
step of controlling reception of the background component image discerning infomiation transmitted from the other 
communication apparatus; an image positional infomiation generation control step of controlling generation of afore- 
ground component image positional Information and a background component image positional Infonmation corre- 
sponding to the foreground component Image disceming infonmation and the background component Image discerning 

20 information; and a transmission control step of controlling transmission of the foreground component image positional 
infomiation and the background component image positional information generated In the image positional infomiation 
generation control step to the other communication system via the network. 

[1029] A 29th program of the present invention is characterized by making a computer perfomn: a foreground com- 
ponent image discerning Infomiation reception control step of controlling reception of the foreground component Image 

25 discerning Information of image data transmitted from other communication apparatus through a network, the Image 
data being obtained by an Image pickup element having a predetenmined number of pixels, each having a time inte- 
gration effect, and that is comprised of pixel values determined for every pixels in accordance with an amount of iight 
fomiing an Image integrated over time; a background component image discerning infonmation reception control step 
of controlling reception of the background component image discerning Infonmation transmitted from the other com- 

30 munlcation apparatus; an Image positional Information generation control step of controiiing generation of a foreground 
component image positional Infomiation and a background component Image positional Infomiation con-espondlng to 
the foreground component Image discerning Information and the background component image discerning Information; 
and a transmission control step of controiiing transmission of the foreground component Image positional Infomiation 
and the background component image positional information generated in the image positional infonmation generation 

35 control step to the other communication system via the network. 

[1030] in the 1«* communication system and method and the 2*^ program of the present invention, by a first com- 
munteation apparatus, requested infonmation of a user is input from among a plurality of encoded data which are 
generated on the basis of predetenmined image data that is obtained by an Image pickup element having a predeter- 
mined number of pixels, each having a time integration effect, and that Is comprised of pixel values detemiined for 

40 every pixels In accordance with an amount of iight fomiing an image integrated overtime; the Input request infonmation 
is transmitted to the second communteation apparatus; and the encoded data generated on the basis of the image 
data con-espondlng to the requested infonmation transmitted from the second communication apparatus is received, 
and by the second communtoation apparatus, the requested information transmitted from the first communication ap- 
paratus is received; the image data is separated into a foreground component image having foreground object com- 

45 ponents constituting a foreground object and a background component image having background object components 
constituting a background object; and the encoded data generated when the image is separated into the foreground 
component image and the background component image on the basis of the received request information Is transmitted 
to the first communication apparatus. 

[1031] In the 2"^ communication apparatus and method and the S"' program of the present invention, the request 
50 requested Infonmation of a user is input from among a plurality of encoded data which are generated on the basis of 
predetenmined image data that is obtained by an Image pickup element having a predetermined number of pixeis, each 
having a time Integration effect, and that Is comprised of pixei values detenmlned for every pixels in accordance with 
an amount of light forming an image Integrated overtime; the input request information Is transmitted to other commu- 
nication apparatus; and the encoded data generated on the basis of the Image data con'esponding to the requested 
55 information, transmitted from other communication apparatus, is received. 

[1 032] In the 3"^ communication apparatus and method and the 4^^ program of the present invention, the requested 
Infomiation transmitted from other communication apparatus is received; the image data that is obtained by an Image 
pickup element having a predetenmined number of pixels, each having a time Integration effect, and that is comprised 
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of pixel values determined for every pixeis in accordance with an amount of ilgiit fomiing an image integrated over 
time is separated into a foreground component image having foreground object components constituting a foreground 
object and a background component Image having background object components constituting a background object; 
and the encoded data generated when the image Is separated Into the foreground component Image and the back- 
5 ground component image on the basis of the received request infomnation is transmitted to other communication ap- 
paratus. 

[1033] In the 2^ communication system and method and the 5^ program of the present invention, by the first com- 
munk:atlon apparatus, the request requested information of a user is input from among a plurality of encoded data 
which are generated on the basis of predetermined image data that is obtained by an image pickup element having a 

10 predetermined number of pixels, each having a time Integration effect, and that Is comprised of pixel values detennlned 
for every pixels In accordance with an amount of light forming an Image Integrated over time; the Input request Infor- 
mation Is transmitted to one of the second communication apparatus to the fourth communication apparatus; and the 
encoded data generated on the basis of the image data con^esponding to the requested information, transmitted from 
the one of the second communication apparatus to the fourth communication apparatus, is received, by the second 

IS communication apparatus, the requested infonmation transmitted from the first communication apparatus is received; 
the image data is separated into a foreground component image having foreground object components constituting a 
foreground object and a background component image having background object components constituting a back- 
ground object; and the foreground component image and the background component Image separated from the image 
on the basis of the received request information are transmitted as the encoded data to the first communication appa- 

20 ratus, by the third communication apparatus, the requested infomiation transmitted from the first communication ap- 
paratus is received; area Infomiation discerning any of a foreground area having foreground object components con- 
stituting a foreground object of the image data, a background area having background object components constituting 
a background object of the predetemnined image data and a mixed area in which the foreground area and the back- 
ground area are mixed is generated; and the generated area information based on the received request Infomnation 

25 is transmitted as the encoded data to the first communication apparatus, and by the fourth communication apparatus, 
the requested Information transmitted from the first communication apparatus Is received; a mixture ratio indicating a 
ratio in which the foreground area and the background area are mixed in the mixed area of the image data is generated; 
and the mixture ratio generated on the basis of the received request information is transmitted to the first communication 
apparatus. 

30 [1034] In the A^^ communication apparatus and method and the 6*^ program of the present invention, the requested 

infomiation of a user is input; in accordance with the requested infonnation, a foreground component image having 
foreground object components constituting a foreground object and a background component image having back- 
ground object components constituting a background object of the image data of a predetennined Image data that Is 
obtained by an image pickup element having a predetennined number of pixels, each having a time integration effect, 
35 and that is comprised of pixel values detennined for every pixels in accordance with an amount of light fomiing an 
image integrated over time are synthesized and a synthesized image is generated; and the generated synthesized 
image Is output. 

[1035] In the 3"* communication system and method and the 7*^ program of the present invention, by the first com- 
munication apparatus, the requested information of a user Is Input; the input request infomriation is transmitted to the 
• 40 second communication apparatus; and in accordance with the requested infonnatlon, the synthesized image transmit- 
ted from the second communication apparatus is input, and by the second communication apparatus, the requested 
infomriation transmitted from the first communication apparatus is received; In accordance with the requested infomna- 
tion, a foreground component image having foreground object components constituting a foreground object and a 
background component image having background object components constituting a background object of predeter- 
^5 mined image data that is obtained by an image pickup element having a predetermined number of pixeis, each having 
a time Integration effect, and that is comprised of pixel values detemnined for every pixels in accordance with an amount 
of light fomiing an image integrated over time are synthesized and a synthesized image is generated; and the generated 
synthesized image Is transmitted to the first communication apparatus. 

[1 036] In the 5*^ communication apparatus and method and the 8^ program of the present invention, the requested 
50 infomnation of a user is input; the input request information Is transmitted to other communication apparatus; and the 
synthesized data transmitted from other communication apparatus in accordance with the requested infomnation is 
received. 

[1037] In the 6*^ communication apparatus and method and the 9* program of the present invention, the requested 
infomnation transmitted from other communication apparatus Is received; in accordance with the requested infomnation, 
55 a foreground component image having foreground object components constituting a foreground object and a back- 
ground component image having background object components constituting a background object of predetermined 
image data that is obtained by an image pickup element having a predetennined number of pixeis, each having a time 
Integration effect, and that is comprised of pixel values determined for every pixels in accordance with an amount of 
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light forming an image integrated overtime are synthesized and the synthesized image is generated; and the generated 
synthesized image is transmitted to other communication apparatus. 

[1038] In the 7^ communication apparatus and method and the 10*^ prog ram of the present invention, the requested 
infomiation of a user is input; in accordance with the requested infomriation, a mixture ratio indicating a ratio in which 
a foreground component image having foreground object components constituting a foreground object to a bacl<ground 
component Image having baci<ground object components constituting a baclcground object of the image data are mixed 
is estimated, the image data being is obtained by an Image pickup element having a predetemnined number of pixels, 
each having a time Integration effect, and that is comprised of pixel values detemiined for every pixels in accordance 
with an amount of light forming an image integrated over time; on the basis of the mixture ratio, the Image data is 
separated Into the foreground component image and the bacl<ground component image; the separated foreground 
component image and any background component image, or the separated background component image and any 
foreground component image are synthesized In a predetemnined mixture ratio and a synthesized image Is generated; 
and the synthesized image is output. 

[1039] In the 4^ communication system and method and the 11*^ program of the present invention, by the first com- 
munteation apparatus, the requested infonmation of a user Is Input; the input request infomiation is transmitted to the 
second transmitting apparatus; and the synthesized Image transmitted from the second communication apparatus is 
received, and by the second communication apparatus, the requested information transmitted from the first commu- 
nication apparatus is received; a mixture ratio indicating a ratio In which a foreground component image having fore- 
ground object components constituting a foreground object and a background component image having background 
object components constituting a background object of the image data are mixed is estimated on the basis of the 
requested infomiation, the image data being obtained by an Image pickup element having a predetemnined number of 
pixels, each having a time Integration effect, and that is comprised of pixel values determined for every pixels in ac- 
cordance with an amount of light forming an image integrated overtime; the Image data is separated into the foreground 
component image and the background component image on the basis of the mixture ratio; the separated foreground 
component Image and any background component Image or the separated background component image and any 
foreground component image are synthesized in a predetermined mixture ratio and the synthesized Image is generated; 
and the synthesized image is transmitted to the first communication apparatus. 

[1 040] In the 8*^ communication apparatus and method and the 1 2*^ program of the present Invention, the requested 
information of a user is Input; the requested Infomiation is transmitted to other communication apparatus; and the 
synthesized Image transmitted from other communication apparatus is received. 

[1041] In the 9**^ communication apparatus and method and the 1 3*^ program of the present invention, the requested 
infomiation transmitted from other communication apparatus is received; a mixture ratio Indicating a ratio in which a 
foreground component image having foreground object components constituting a foreground object and a background 
component image having background object components constituting a background object of the image data are mixed 
is estimated on the basis of the requested Infomiation, the image data being obtained by an Image pickup element 
having a predetermined number of pixels, each having a time integration effect, and that is comprised of pixel values 
detemiined for every pixels In accordance with an amount of light fomriing an Image integrated over time; the Image 
data is separated into the foreground component image and the background component image on the basis of the 
mixture ratio; the separated foreground component Image and any background component image or the separated 
background component image and any foreground component image are synthesized In a predetennined ratio and 
the synthesized image is generated; and the synthesized Image is transmitted to other communication apparatus. 
[1042] in the 10^ communteatlon apparatus and method and the 14^ program of the present invention, an ID dis- 
cerning an image requested by a user Is input; an image comprised of at least one Image of a foreground component 
image having foreground object components constituting a foreground object and a background component image 
having background object components constituting a background object separated from the image data that is obtained 
by an image pickup element having a predetennined number of pixels, each having a time integration effect, and that 
is comprised of pixel values determined for every pixels in accordance with an amount of light fomriing an image inte- 
grated over time, is stored; the image con^espondlng to the input Image ID is retrieved from among the stored Images; 
the retrieved image is transm itted to the communication apparatus of the user; and the charge processing is pert onmed 
in accordance with the retrieved image. 

[1 043] in the 5*^ communication system and method and the 1 5*^ program of the present Invention, by the first com- 
munication apparatus, an ID discerning an image requested by a user is input; the image ID Is transmitted to a second 
communication apparatus; and the Image retrieved correspondingly to the image ID is received, and by the second 
communication apparatus, the image ID transmitted from the first communication apparatus is received; the image 
comprised of at least one image of a foreground component image having foreground object components constituting 
a foreground object and a background component image having background object components constituting a back- 
ground object separated from image data that is obtained by an image pickup element having a predetemnined number 
of pixels, each having a time Integration effect, and that Is comprised of pixel values determined for every pixels in 
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accordance with an amount of light fonftiing an image integrated over time, is stored; the image corresponding to the 
received image iD is retrieved from among the stored images; the retrieved image is output to the first communication 
apparatus; and a charge processing is performed in accordance with the retrieved Image. 

[1044] In the H*'^ communication apparatus and method and the 16*** program of the present invention, an ID dis- 
5 cernlng an image requested by a user is Input; the image ID is transmitted to other communication apparatus; and the 
image retrieved correspondingly to the image ID is receh/ed. 

[1045] In the 12* communication apparatus and method and the 17*^ program of the present invention, an Image 
ID transmitted from other communfcatlon apparatus is received; the Image comprised of at least one Image of a fore- 
ground component image having foreground object components constituting a foreground object and a background 

10 component image having background object components constituting a background object separated from image data 
that Is obtained by an image pickup element having a predetemilned number of pixels, each having a time Integration 
effect, and that Is comprised of pixel values detenmlned for every pixels In accordance with an amount of light fomning 
an image integrated over time, is stored; the image con^esponding to the received image ID is retrieved from among 
the stored images; the retrieved image Is output to other communication apparatus; and a charge processing is per- 

15 formed in accordance with the retrieved image. 

[1046] in the 13*^ communication apparatus and method and the 1 8^^ program of the present invention, the image 
comprised of at least one image of a foreground component Image having foreground object components constituting 
a foreground object and a background component image having background object components constituting a back- 
ground object separated from Image data that is obtained by an Image pickup element having a predetennined number 

20 of pixels, each having a time integration effect, and that is comprised of pixel values detemnined for every pixels In 
accordance with an amount of light fomiing an Image Integrated over time, Is Input; the Input image Is stored; and a 
payment processing Is perfomied In accordance with the stored image. 

[1047] In the 6^ communication system and method and the 29**^ program of the present Invention, by a first com- 
munication apparatus, the image comprised of at least one image of a foreground component image having foreground 

25 object components constituting a foreground object and a background component Image having background object 
components constituting a background object separated from image data that is obtained by an Image pickup element 
having a predetennined number of pixels, each having a time integration effect, and that is comprised of pixel values 
detemnined for every pixels in accordance with an amount of light f onming an image integrated over time, is Input; and 
the Input Image is transmitted to a second communteation apparatus, and by the second communication apparatus, 

30 the Image transmitted from the first communication apparatus is received; the received Image are stored; and a payment 
processing Is performed in accordance with the stored image. In the 14*^ communication apparatus and method and 
the 20^ program of the present invention, the Image comprised of at least one image of a foreground component image 
having foreground object components constituting a foreground object and a background component image having 
background object components constituting a background object separated from image data that is obtained by an 

35 image pickup element having a predetermined number of pixels, each having a time Integration effect, and that Is 
comprised of pixel values detenmined for every pixels in accordance with an amount of light forming an image integrated 
over time, is Input; and the input image is transmitted to other communication apparatus. 

[1048] In the 15*^ communication apparatus and method and the 21®* program of the present invention, an image 
transmitted from other communication apparatus Is received; the received image is stored; and a payment processing 

40 Is perfonned in accordance with the stored Image. 

[1049] In the 16*^ communk^ation apparatus and method and the 22^^ program of the present invention, a retrieval 
request infonmation of a user Is Input; the Image comprised of at least one Image of a foreground component image 
having foreground object components constituting a foreground object and a background component image having 
background object components constituting a background object separated from image data that is obtained by an 

45 image pickup element having a predetennined number of pixels, each having a time integration effect, and that is 
comprised of pixel values detennined for every pixels In accordance with an amount of light fonning an image Integrated 
over time, is input; the image corresponding to the input retrieval request infomnation is retrieved from among the stored 
Images; the retrieval result is output; and a charge processing is perfonned in accordance with the retrieval result. 
[1050] In the 7**^ communication system and method and the 23"* program of the present invention, by a first com- 

so munk^ation apparatus, a retrieval request infonnation of a user Is Input; the retrieval request infomnation Is transmitted 
to a second communication apparatus; and the retrieval result transmitted from the second communication apparatus 
is received, and by the second communication apparatus, the retrieval request infonnation transmitted from the first 
communication apparatus Is received; the image comprised of at least one Image of a foreground component Image 
having foreground object components constituting a foreground object and a background component Image having 

55 background object components constituting a background object separated from Image data that is obtained by an 
image pickup element having a predetermined number of pixels, each having a time Integration effect, and that Is 
comprised of pixel values detennined for every pixels in accordance with an amount of light fonning an image Integrated 
overtime, Is stored; the image corresponding to the received retrieval request information Is retrieved from among the 
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stored images; the retrieval result is transmitted to the first communication apparatus; and a charge processing is 
performed in accordance with the retrieval result. 

[1051] In the 17*^ communication apparatus and method and the 24* program of the present invention, retrieval 
request information of a user Is input; the retrieval request infomriation is transmitted to other communication apparatus; 
and the retrieval result transmitted from the other communication apparatus Is received. 

[1052] In the 18**^ communication apparatus and method and the 25*^ program of the present Invention, the retrieval 
request infonnation transmitted from other communication apparatus is received; the image comprised of at least one 
image of a foreground component image having foreground object components constituting a foreground object and 
a baclcground component image having baclcground object components constituting a bacl^ground object separated 
from Image data that is obtained by an Image pickup element having a predetermined number of pixels, each having 
a time integration effect, and that is comprised of pixel values detennined for every pixels In accordance with an amount 
of light fomiing an Image integrated over time, is stored; the image corresponding to the received retrieval request 
information is retrieved from among the stored images; the retrieval result is transmitted to the other communication 
apparatus; and a charge processing is perfomned In accordance with the retrieval result. 

[1 053] In the 1 9* communication apparatus and method and the 26* program of the present invention, foreground 
component Image disceming Infomiation indicative of a foreground component image having foreground object com- 
ponents constituting a foreground object of image data that Is obtained by an image picl<up element having a prede- 
termined number of pixels, each having a time integration effect, and that is comprised of pixel values detemnlned for 
every pixels in accordance with an amount of light fomriing an Image integrated overtime, Is Input; background com- 
ponent Image discerning infonnation indicative of a background component image having background object compo- 
nents constituting a background object of the image data is input; foreground component image positional infonnation 
and background component Image positional Information corresponding to the foreground component image discerning 
infonnation and the background component image disceming information are generated; and the generated foreground 
component image positional infonnation and the generated background component image positional Infonnation are 
output. 

[1054] In the 8* communication system and method and the 27* program of the present Invention, by a first com- 
munication apparatus, a foreground component image discerning information indicative of a foreground component 
image having foreground object components constituting a foreground object of image data that is obtained by an 
image pickup element having a predetennined number of pixels, each having a time integration effect, and that is 
comprised of pixel values determined for every pixels In accordance with an amount of light fonning an image integrated 
overtime, is input; a background component image disceming infonnation indicative of a background component image 
having background object components constituting a background object of the image data Is input; the foreground 
component image discerning infonnation and the background component image discerning information are transmitted 
to a second communication apparatus; and a foreground component image positional information and a background 
component Image positional information transmitted from the second communication apparatus are received, and by 
a second communication apparatus, the foreground component image discerning infomriation transmitted from the first 
communication apparatus is received; the background component image discerning information transmitted from the 
first communication apparatus is received; the foreground component Image positional Information and the background 
component Image positional infonnation corresponding to the foreground component image discerning infonnation 
and the background component image discerning infonnation are generated; and the generated foreground component 
image positional infonnation and the generated background component Image positional information are transmitted 
to the first communication apparatus. 

[1055] In the 20* communication apparatus and method and the 28* program of the present invention, a foreground 
component Image disceming information indicative of a foreground component image having foreground object com- 
ponents constituting a foreground object of Image data that is obtained by an image pickup element having a prede- 
termined number of pixels, each having a time integration effect, and that Is comprised of pixel values determined for 
every pixels In accordance with an amount of light fonning an Image Integrated over time, Is input; a background 
component image discerning infonnation indicative of a background component image having background object com- 
ponents constituting a background object of the image data is input; the foreground component image discerning 
infonnation and the background component image discerning infonnation are transmitted to other communication ap- 
paratus thnDugh a network; a foreground component image positional Information and a background component image 
positional Infonnation transmitted from the other communication apparatus through a network are received. 
[1056] In the 21 communication apparatus and method and the 29*^^ program of the present invention, the foreground 
component image discerning information of image data transmitted from other communication apparatus through a 
network is received, the image data being obtained by an image pickup element having a predetemnined number of 
pixels, each having a time integration effect, and that is comprised of pixel values determined for every pixels in ac- 
cordance with an amount of light forming an image integrated overtime; the background component image discerning 
information transmitted from the other communication apparatus Is received; a foreground component image positional 
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information and a background component image positional infomnation corresponding to the foreground component 
image discerning information and the baclcground component image discerning Infonnatton are generated; and the 
generated foreground component Image positional infomiation and tiie generated background component image po- 
sitional infomiation are transmitted to the other communication apparatus via the network. 
s [1057] As a result, It Is possible to encrypt an Image by adding motion blur to the image, and also to decrypt the 
encrypted Image by eliminating the motion blur, that Is. adding motion blur inverse to the motion blur added in the 
encryption process. 

[1058] Further, it is possible to obtain a clear foreground component image having been eliminated with motion blur 
by adjusting the motion blur contained in the foreground component image, and to generate a synthesized image 
10 appearing seemingty natural by combining the motion blur adjusted foreground component image with a background 
component Image. As a result, by adjusting the motion blur in the foreground component Image and by synthesizing 
an Image by processing the resulting foreground component with a background component. It is possible to connect 
images more naturally. 

[1059] Moreover, since the image obtained by separating, synthesizing or conrecting an image on the basis of mixed 
IS state of the image, can be purchased or sold via the network 1 , the separated, synthesized or corrected image can be 
effectively utilized by selling the Images processed by the users. 

[1060] Furthemnore, it Is possible to retrieve the images which are being photographed, or have been photographed 
and stored by the camera terminal units 28-1 to 28-n by a simple input of the retrieval conditions. 
[1061] Moreover, by storing Images in a predetemilned storage sen/er rather than In user's computer, and by reading 
20 out and utilizing the Images on the basis of positional infomnatton of the storage server as needed, pre-existing image 
data can be called out and utilized as needed without maintaining them in their own communication apparatus, such 
that images can be efficiently utilized. 

[1 062] According to above descriptions, It Is possible to encrypt image by adding motion blur to the image and decrypt 

the image by eliminating the motion blur Further, it is also possible to eliminate motion blur to generate a clear Image 

25 and correct an Image more naturally to synthesize an image In which motion blur Is adjusted by combining the motion 
blur adjusted foreground component with a background Image. Further, It Is possible to effectively utilize via the networi^ 
images separated, synthesized or corrected on the basis of mixed state of the image. Moreover, it Is also possible to 
retrieve the separated, synthesized or corrected Images via the network. In addition, it Is possible to call out and utilize 
pre-existing images without maintaining them in their own communication apparatus. 

30 [1063] The recording medium having a program for perfonning signal processing according to the present invention 
may be, as shown in FIG. 2 and FIG, 3, a package medium having magnetic discs 61, 91 (including flexible discs), 
optical discs 62, 92 (including CD-ROM (Compact Disc-Read Only Memory) and DVD (Digital Versatile Disc), magneto- 
optical discs 63, 93 (Including MD ((Mlnl-Disc)(trademark)), semiconductor memories 64, 94, etc. recorded with the 
program for being able to be distributed to the users as an Individual component separated from a computer. To be 

35 provided to the users by having already Incorporated in a computer, the above recording medium may also be a ROM 
42, 72 in which the program is recorded, or a hard disc included in the storage units 48. 78. 
[1064] Further, in the present specification, the steps for describing the program recorded in the recording medium 
comprise the processing to be performed in time sequence in the order of description and the processing to be per- 
fomned simultaneously or separately, not necessarily in time sequence. 

40 [1 065] Furthemiore. in the present specification, a system means the whole apparatus comprising a plurality of ap- 
paratuses. 

Industrial Applicability 

45 [1066] According to the present invention, it Is possible to improve the image processing speed and to reduce cost 
for service by distributing the Image processing to perfomi only the requested processing. 



Claims 

50 

1 . A communication system comprising: 

separating means for separating predetenmined image data that is obtained by an Image pickup element having 
a predetennined number of pixels, each having a time Integration effect, and that is comprised of pixel values 
^5 determined every pixel In accordance with an amount of light fonning an Image Integrated over time into a 

foreground component Image having foreground object components constituting a foreground object and a 
background component image having background object components constituting a background object; 
requested Infomnation input means for Inputting requested infomiation of a user; and 
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encoded data output means for outputting encoded data generated when said image is separated into said 
foreground component image and said bacicground component image by said separating means, on the basis 
of said requested Infomiation input by said requested infomiatlon input means. 

2. The communication system as claimed In claim 1 , further comprising charging means for perfomning charge 
processing in accordance with said requested infomnation. 

3. The communication system as claimed in claim 2, wherein, in accordance with said requested information, said 
charging means generates charge infonnation including an ID of said user, an ID of said communication system, 
and cost information corresponding to said requested infonnation. 

4. The communication system as claimed In claim 3, wherein said charging means performs the charge processing 
with respect to a financial account of said user on the basis of said charge infonnation. 

5. The communication system as claimed in claim 4, wherein said charging means perfonns the charge processing 
by deducting the number of points corresponding to said cost infonnation and user used in the charge processing 
from the number of points of each. 

6. The communication system as claimed In claim 2, wherein after said charging means has finished the charge 
processing, said encoded data output means outputs said encoded data to a communication apparatus of said 
user after finishing the charge processing. 

7. The communication system as claimed in claim 6, wherein said requested information input means inputs said 
predetennlned image data in addition to said requested Infonnation of said user; and 

said encoded data output means outputs said encoded data as significant data generated when said prede- 
tennlned Image is separated into said foreground component Image and said background component image by 
said separating means on the basis of said requested information input by said requested information input means 
and said predetemnined image data, in a way obtainable only to said user after the charge processing by said 
charging means has finished. 

8. The communication system as claimed in claim 7, further comprising: 

an area information generating means for generating area information for discerning any of a foreground area 
having foreground object components constituting a foreground object of said predetemnined Image data, a 
background area having background object components constituting a background object of said predeter- 
mined image data and a mixed area in which said foreground area and said background area are mixed, 

wherein said significant infonnation includes said area information, and 

wherein said encoded data output means outputs said encoded data as said area information generated 
when said predetermined image Is separated into said foreground component image and said background com- 
ponent image by said separating means on the basis of said requested infonnation input by said requested infor- 
mation input means and said predetennlned image data, in a way obtainable only to said user after the charge 
processing by said charging means has finished. 

d. The communication system as claimed in claim 7, further comprising: 

a mixture ratio generating means for generating a mixture ratio indicating the ratio at which said foreground 
area and said background area are mixed in said mixed area of said predetemnined image data, 

wherein said significant infonnation includes said mixture ratio, and 

wherein said encoded data output means outputs said encoded data as said mixture ratio generated when 
said predetemnined image is separated into said foreground component image and said background component 
image by said separating means on the basis of said requested infonnation input by said requested infonnation 
input means and the predetemnined image data, in a way obtainable only to said user after the charge processing 
by said charging means has finished. 

10. The communication system as claimed in claim 7. wherein said separating means separates said predetemnined 
image data that is obtained by the image pickup element having the predetemnined number of pixels, each having 
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a time Integration effect, and that is comprised of the pixel values detemiined every pixel in accordance with the 
amount of light fomiing a predetemiined image integrated overtime into said foreground component Image having 
the foreground object components constituting the foreground object and said background component Image hav- 
ing the background object components constituting the background object on the basis of said area Infomiation 
5 and said mixture ratio, and 

wherein said significant infomriation includes said foreground component image and said background com- 
ponent image, and 

wherein said encoded data output means outputs said requested infomriation input by said requested infor- 
mation input means and said encoded data as said foreground component Image and said background component 
10 image generated when said predetemnined Image is separated Into said foreground component Image and said 

background component image by said separating means, In a way obtainable only to said user after the charge 
processing by said charging means has finished. 

1 1 . The communication system as claimed in claim 6, wherein said requested infomiation input means Inputs an image 
IS data ID for disceming said predetermined image data in addition to said requested information of said user, and 

wherein said encoded data output means outputs said encoded data as said significant infomiation generated 
when said predetennlned Image is separated Into said foreground component image and said background com- 
ponent image by said separating means on the basis of said requested infomriation input by said requested Infor- 
mation Input means and the predetemnined image data con-esponding to said Image data ID, in a way obtainable 
20 only to said user after the charge processing by said charging means has finished. 

12. The communication system as claimed in claim 11 . further comprising: 

area infomriation generating means for generating area infomiation for disceming any of a foreground area 
25 having foreground object components constituting the foreground object of the predetermined image data 

corresponding to said image data ID, a background area having background object components constituting 
the background object of the predetemiined image data corresponding to said image data ID, and a mixed 
area in which said foreground area and said background area are mixed, 

30 wherein said significant infomiation includes said area infomiation, and 

wherein said encoded data output means outputs said encoded data as said area information generated 
when said predetermined Image is separated Into said foreground component image and said background com- 
ponent Image by said separating means on the basis of said requested information input by said requested Infor- 
mation Input means and said predetemiined image data. In a way obtainable only to said user after the charge 

35 processing by said charging means has finished. 

13. The communication system as claimed In claim 11 , further comprising: 

mixture ratio generating means for generating a mixture ratio of said mixed area In the predetennlned Image 
^ data corresponding to said image data ID, 

wherein said significant infomiation Includes said mixture ratio, and 

wherein said encoded data output means outputs said encoded data as said mixture ratio generated when 
said predetemiined image is separated into said foreground component image and said background component 
^ image by said separating means on the basis of said requested Infomiation input by said requested infomiation 

input means and the predetemiined Image data con-esponding to said Image data ID, in a way obtainable only to 
said user after the charge processing by said charging means has finished. 

14. The communication system as claimed in claim 11 , wherein said separating means separates the predetemiined 
so image data that is obtained by the image pickup element having the predetemiined number of pixels, each having 

a time integration effect, and that is comprised of pixel values determined every pixel in accordance with the amount 
of light fomiing a predetermined image integrated over time into said foreground component Image having the 
foreground object components constituting the foreground object and said background component Image having 
the background object components constituting the background object on the basis of said area information and 
ss said mixture ratio, 

wherein said slgnifk;ant infomiation includes said foreground component image and said background com- 
ponent Image, and 

wherein said encoded data output means outputs said requested infomiation input by said requested infor- 
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matton inpift means and said encoded data as said foreground component image and said baci<ground component 
image generated when said predetermined image is separated into said foreground component image and said 
bacl(ground component image by said separating means, in a way obtainable only to said user after the charge 
processing by said charging means has finished. 

15. A communication method comprising: 

a separating step of separating image data that is obtained by an image picicup element having a predetermined 

number of pixels, each having a time integration effect, and that is comprised of pixel values determined every 

pixel in accordance with an amount of light fomning an image integrated over time into a foreground component 

image having foreground object components constituting a foreground object and a background component 

image having bacl<ground object components constituting a baclcground object; 

a requested information inputting step of Inputting requested infonnation of a user; and 

an encoded data outputting step of outputting encoded data generated when said image is separated into said 

foreground component Image and said background component image In said separating step on the basis of 

said requested Infomiation Input in said requested infomnatlon Inputting step. 

16. A recording medium having a computer-readable program, wherein the program comprises: 

a separation controlling step of controlling the separation of Image data that Is obtained by an Image pickup 
element having a predetermined number of pixels, each having a time Integration effect, and that is comprised 
of pixel values detennined every pixel In accordance with an amount of light fomning an image integrated over 
time into a foreground component image having foreground object components constituting a foreground ob- 
ject and a background component Image having background object components constituting a background 
object; 

a requested information input controlling step of controlling the Input of requested Information of a user; and 
an encoded data output controliing step of controlling the output of encoded data generated when said image 
is separated into said foreground component Image and said background component image In said separation 
controlling step on the basis of said requested infonnation input in said requested information input controliing 
step. 

17. A program for a computer comprises: 

a separation controlling step of controlling the separation of image data that Is obtained by an image pickup 
element having a predetermined number of pixels, each having a time integration effect, and that is comprised 
of pixel values detennined every pixel in accordance with an amount of light fomning an image integrated over 
time into a foreground component Image having foreground object components constituting a foreground ob- 
ject and a background component image having background object components constituting a background 
object; 

a requested information Input controlling step of controlling the Input of requested Infomnatlon of a user; and 
an encoded data output controlling step of controlling the output of encoded data generated when said Image 
is separated into said foreground component image and said background component image in said separation 
controlling step on the basis of said requested infomnatlon input in said requested infomnatlon input controliing 
step. 
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FIG. 2 
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